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Tool Room Equipment 
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Bench Lathe and Bench 
Miller—Companion Tools 
—Same collets and arbors 
for both machines. 


These two machines, used in com- 
bination, comprise a complete tool 
room equipment for small work of 
every conceivable character. 


RAPID 
ACCURATE 
COMPLETE 





35-in. Bed. 7-in. Swing. 5 s-in. through Draw-in Spindle 


SLOAN & CHACE MANUFACTURING CO., Ltd., 


PRECISION MACHINERY AND SPECIAL TOOLS 
NEWARK, N. J., U. S. A. 
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AUTOMATIC 
SIZING GRINDERS 








5 x 48-INCH GRINDER WITH AUTOMATIC SIZING DEVICE. 


Removing the last thousandth, usually the most expensive part 
of a grinding operation, is done on this machine at practically 
no cost. 

The heavy coarse feed is automatically changed to a fine feed and 
work is quickly ground with a fine finish to exact size without 
calipering. 

Machine measures faster and more accurately than any man can doit. 
Wear of Emery wheel has no effect whatever, and wheel is worn out 
on the work—not by truing it up. 


Write jor illustrated circulars with complete description. 
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PRATT &« WHITNGEY GOMPARNY, 
HARTFORD, GONN., U.S.A. 
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McCone, 436 Market St., San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Win- 
oipeg and Vancouver. Japan, F. W. Horne, 70 C Yokohama. 
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Tool Equipments 
For 
Boring Mills 








C fimse new tool outfits have been designed 
and made up by our boring mill experts, 
trained by years of specialized study in 

this one line. They enable a mill to obtain 
its largest possible capacity of perfectly accu- 
rate work in minimum time. The tool 
equipment governs a boring mill’s output— 
why not make your present machines do 
better work faster ? 





AGENTS —Marshall & “ chart 
Machinery Co., Chicag Ill. The 
Motch & Merryweather Mac *hinery 
Co., Cleveland, O. Chas. G. Smith 
Co., Pittsburg, Pa. C. H be on, 
BRIDGEPORT, i." Syracuse’ Ny. Galae Me 


& Supply Co., 56 Howard St. 


San Bre ancisco, Cal Williams & 
CONN., U.S.A. Bg gh + 
“ht ur hill & Co., Ltd., Lamson. 


Cc. Engh nd. Fenwick Frere 
aris, France He ‘inrich 


Dr ver, Be erlin, G ermany. Landre & 
ilindern an, Ame 1 Ho lland, 
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Here are a few examples of the kind of duplicate bar work handled by the “Flat Turret’’ Lathe. 
For further details of this remarkable cost-reducing machine see pages 12 and 13 of this issue 


JONES & LAMSON MACHINE COMPANY, 


Springfield, Vermont, U.S. A., and 97 Queen Victoria Street, London, E. C. 

















te work is ¢ 
Shaping Emery, Co 


The selection of suitable diamonds as to grain, hardness 
DIAMOND TOOL and shape is most important So te the firm setting of the 
liamonds in the holders In both these points we excel 
Accura Jone oaly with TRUE wheels This tool is best for Truing, Dressing and 
rund Carborundum and Alundum Wheels 





THOMAS L. DICKINSON, Manufacturer, 


47 Vesey Street, New York. 
Cc. W. Burton, Griffiths & Co, London, Sole Agents fur Great Britain 








1 KINKS {2ce%ver'tbousttst KINKS 
” least one of the ten Hill 

Kink Books in'the past six weeks, you are just six weeks be- 

hind the great number of active, progressive ambitious men 

who have siezed this opportunity. The best little helpers a 

man can have, only 50 cts. apiece (2, 6)—beautiful books— 

and full of meat. Don’t delay. Send for Circulars now. 


HILL PUBLISHING CO., 505 Pearl St., New York. 














Black Diamond Files and Rasps 
PERFECT ALWAYS 


Twelve Medals Awarded at international 
Expositions 


pot 


<A MAR 





a 





For Sale Everywhere 


Copy of Catalog will be sent free to any Interested file user 
on application 


it G. & H. BARNETT CO., Phila., Pa. 











Operates Quickly 
Runs At High Speed 





Belt Strapping Machine 
Model ‘‘D’’ 


This is a heavy, well built substan- 
tial machine adapted to many var- 
ieties of strapping and_ polishing 
work. It is carefully constructed. 
The bearings are babbitted. 


Catalog and Circulars furnished upon request. 


DIAMOND MACHINE CoO., 


PROVIDENCE, R. I. 
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A Machine Shop Square That Js a Square 


The Story of Some Good Seed That Were Sown Thirty Years 
Ago but Which Falling Upon Stony Ground Failed to Sprout 


BY JOHN SB SFWEET 


One of the editors of the AMERICAN Ma- the stock, so thin that when brought up class scraper hand is equal to the task, 
CHINIST remarked to me recently that he against the work it does not square but, except for this and an accurate 
had heard several complaints about the itself sidewise, and, if knocked or worn  straight-edge its construction requires no 
standard pattern of machine-shop squares, out of true, it is neither readily detected appliance other than those used in scrap- 





and this has prompted me to send some _ nor corrected ing surface plates or straight-edges 























FIG. I. THE SQUARE AND CLIPS FIG. 3. LAYING OUT ANGLES OF 45 DEGREES 
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FIG. 2. LAYING OUT A RIGHT ANGLE FIG. 4. LAYING OUT AN OF 30 AND 60 DEGREES 
PROFESSOR SWEET'’S MACHINE-SHOP § RI 

tographs of a square, which, while not ADVANTAGES OF THE SQUARI [ue ANGLES 4 ORIGIN ATED 
, having been made at the Cornell Uni- [he square shown in the illustrations [he squares are made in sets of three, 
sity shop thirty years ago, is just as overcomes these difficulties, and it- has the two of which will tind ample use in most 
d as it ever was, and its merits seem additional advantage that its large sur hops, while the third may be laid aside 
istify bringing it to the attention of faces may be used with red lead for scrap for a reference standard and be used oc- 
hine-shop men at a time when the ing. It also gives angles of 30, 45 and 60 casionally for verifying and correcting the 
eral subject of squares is receiving degrees with the same accuracy that it others [he reader who is acquainted 
siderable attention gives a right angle. Moreover, it can be with the philosophy of scraping will read- 


he difficulties with the ordinary square made and corrected at home whenever ily understand that a set of three squares 
lue to the blade not being flush with found to be out of truth. Only a first which match in all possible combinations 
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on a perfect straight-edge or surface plate Squares > and ¢ are next scraped to agree 
are thereby proven to be correct \ ment with each other, the scraping being 
straight-edge is one of three, any two of equally divided between the two, as near 
which when placed together coincide’ as may be and then a is rescraped to agree 
throughout their entire length, and simi with either 5 or c, the result at this stage 
larly a square may be defined as one of being, of course, much better than at th 
three, any two of which when placed t completion of Fig. 7 \fter several 
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it is a pity the Cornell work was not more 
fully appreciated and its usefulness ex- 


tended 


Bevel Gear Cutting and an 
Expansion Arbor 



































gether upon a straight-edge make perfect repetitions of this process the squares ar 
ntact with each other The angle of 45 mad gree in all possible combina 
degrees may be originated even mor tions d they are then correct By ArtrHuR H. Ganc* 
isily than one of 90 degrees, and whil \fter the right angle has been es 
he gles of 30 and 60 degrees are not tablished the originating of the 45-degre« [he arbors and gages for cutting bevel 
juite easy riginate, they offer no red solves itself into the making of gears shown herewith, have been in use 
erious difficult tw 2 vhich are alike, and the ori in our works for some time and have 
saved considerable time, besides insuring 
accurate and uniform work. As the gears 
are cut with a rotary cutter it is neces 
sary to take three cuts through each 
tooth, and the object of this device is to 
avoid setting over the cutter for each 
gear, but to take one cut through the en- 
a & . ¢ c ¢ tire lot of gears, then set over the cutter 
fs to each side and finish the lot of gears. 
FIG. 5 FIG. 6 FIG. 7 : F 
Che sketch shows two styles of gears and 
ORIGINATING A RIGHT ANGUI methods of holding them. A _ gear like 
The complete square is shown in Fig I , 
1, and alongside of it lying on the planet aks 
platen are two clips slightly longer than a! 
the width of the faces of the square, which a : I : , 
by suitable slot holes, shown more clearly f/" 
in Figs. 2 and 3, may be bolted against . 
the straight surfaces of the square and . 
against the 45-degree angle rib, which has FIG. 2 
two raised pads clearly shown in Fig. 2 aL i i 
for that purpose, the tool then becoming FIG, 1 FIG. 3 
a try-square for either of the three angles 
Uses OF THE SQUARE | | 
Various uses of the square are shown ; H | f | 
in Figs. 2, 3 and 4. In Fig. 2 the clips K 6 
have been bolted to the short leg of the 3| 
square, which 1s then laid upon the planer B : ; 
platen, with the clips in contact with th L 3 ’ 
edge of the platen, thus establishing a cor 
rect right angle across the platen. In Fig rs ' 
3 the clips are applied to the 45-degree rib F bbb D 
ind are then placed against the edge of yZ 
one of the platen slots, thus establishing FIG. 4 
angles of 45 degrees, and in Fig. 4 th ee , | a 
clips are bolted to the diagonal face of th Le Suncenh Ent. 
quare, and then applied to the edge of = 0 ientine -: 4 A\ 
the platen, thus establishing angles of 30 “each Hand ES ( iy 
ind 60 degrees ans ly ' y 
UJ = 
PHe Metruop oF OriGINATING ANGLES 
SCRAPING Fs 
As the originatin f a rivht angle bv CUTTING BEVEL GEARS AND AN EXPANSION ARBOR 
craping is not a common operation, it 
lay be worth while to point t more inati f the 30- and 60-degree angles Fig. 1, having no keyway in the bore ar 
lly w it is don In lig. 5 we have involve t] making of the three tools the face 4 being the face the gear ride 
( st p he process, in which = such that these angles in all possible com- upon (the length of the hub not being 
juat 1 and have been scraped to ination ke up ight angle when much importance) a cup-shaped arb 
reement, the angl ne being, how placed together in triplet with the 30-de with a small key fitted into its periphe: 
vi little large | that of the other gree angles together and fit the straight is used, and a keyway milled in the ge 
little smaller tl rig ol In edge perfectly with 1 three 60-degri to correspond with the key as shown. T! 
ig. © squat t Fig. 5 | been r¢ gles togetl gear is held in place against the face 
placed by \ h has Cl ved t > l \ the Cornell tools by a screw and washer. Fig. 2 shows t! 
reement with a, t ing being ) when six were brought to- style of arbor used when the importa 
Ke t of ttle greater thar g] f tl ge surface plates face is C, and as this gear must have 
. In Fig. 7 sq has been turned fectly keyway in the bore a Woodruff key 
er and applied t the nature of thei: It tedious a job to originate a set 
t being pl t t le a job to duplicate them that Willies BB. Gear Gameeer. Costin 
lig » Gang Company, Cincinnati, 
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used to locate it. The gear is held against 
face C by a nut and washer. 

Fig. 3 is a gage for setting the cutter 
for the depth of the tooth and is equiva- 
lent to a bevel gear with the teeth turned 


off. 


AN ARBOR FOR LARGE RANGE 


EXPANSION 
oF WorK 


We use the expansion arbor shown in 
Fig. 4. By the use of suitable bushes it 
will hold all work from1 9/16- to 3-inch 
bore. By providing additional arbors A, 


a greater range of work can be easily 
handled 
The arbor A carries the expanding bush 


B. Bush C is a sliding fit in face plate D 


and over A, all these members being 
keyed as shown, so they will turn with 
D and still slide back and forth inde 
pendent of each other. 4 is threaded on 
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Leveling a Planer 


By James N. HEALp* 


Having read with interest the article, 


at page 669 giving the experience and 


methods of others in alining planer beds, 


that p ssibly a de 


it has occurred to me 


scription of the method we employed for 
putting a recently installed planer in per- 
fect condition would be of interest 


The accompanying photograph shows a 


new Woodward & Powell 36x48-inch by 
14-foot planer, which rests on a solid con 
crete foundation 4 feet or more in depth 
and 24 feet long by 4'2 feet wide. Firmly 
imbedded in the concrete under each foot 


is located a set of adjusting plates having 


a top surface 8x13 inches, which were 
planed and then located carefully by 
straight-edges in as nearly a level position 

















LEVELING 


one end and screws into £; on the outer 
end of E are two hand wheels F and G 
\ fine thread is chased in the bore of F, 
its 


while G is keyed and doweled to 


place. H is a bush fitting the bore of the 
pindle and supports £. 

Che work having been bored and faced 

the chuck 
ush D, and by turning hand wheel G 
into shaft £, 
xpanding bush B, then by turning hand 
vheel F, the work is drawn back 
e face plate D 
the 
e hand wheels are loosened and a light 
shaft E 


is placed upon expansion 


he arbor A is drawn back 


against 


To remove work from the arbor 
ow given the end of 
bor A out of bush B 
Arbor A and C 
ide of tool steel, hardened and ground; 
e shaft E is made of cold-rolled steel 
d the hand wheels F and G and bush H 
iron. 


drawing 


and bushings B are 


; 


cast 





\ PLANER 


before the concrete was filled 


as possibl 
in around them 

Che planer was moved these plates 
usual mannet 


parallels 


and then leveled up in th 


with an accurate spirit level with 


and rolls in the V-ways, as 1s customary 
After we had been planing with this for 
a time, we found that the accuracy was 
not up to our requirements the ac 
curacy that grinding machinery requires 
we believe to be greater than that neces 
sary in any other Iu machine tools 
We therefore decided to perfect the aline 


greater 


ment of this bed and bring it to a 


degree of accuracy than we had been able 
to attain by the other methods 
Che illustration shows quite plainly how 
this was accomplished. We used a 10 
foot straight-edge of known accuracy in 
connection with three parallels, and three 
*General manager, Ileald Machine Com 


pany 
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V's 


hight 


the 
uniform 


pairs of rolls in The parallels 
all of rolls 


ground accurately to a unilorm diametct 


are and the 


lhe first operation to get the gen 


[ was 


eral alinement from end to end of the bed 
rrect as possible, the leveling 


foot 


to bring this to a straight 


as nearly c 


plates under each being adjusted 
when necessary 
line. The plates shown on the floor car: 
lessly placed, are the cover plates for the 
openings containing the adjusting screws 


Occasionally during the lining up of t! 


two sides of the bed the straight edge 
would be placed on the parallels diagon 
ally across the bed, as shown when thi: 
photog was taken This served to 





take out all wind in the setting up so that 


we not only had the V’s perfectly straight 
abl. so Tt 


mt and rearways with reter 


from end to end, but also were 


adjust the fr 


ence to each other that was no twist 


” 
there 


or wind whatever when the leveling and 


adjusting was finished 

With reference to the degree of ac 
curacy obtained, we would say that we 
believe this to he an improvement ove 
ny method of leveling by the use of a 
spirit level which we have seen used. It 
\ s easily pt ssible to adjust the bed at 
different points so that a piece of tissue 
paper | be pinched or released, eithe 

| f the straight-edg 

depending upon which pon 

“ ¢ 1 out at the momet { 
Dp ) Wa Wee 

0.00 nd o.oors inch th ck, wi belie 

eaccur of this method 1s supet 

isual met referred to abovy 
Certainly the work turned out since thi 
\ dou wn a marked improve 
het r tw er things abou 
the pl whi e illustration show 

fairly wel 1 which may f intere 

() 1s | tion the starting be 
switche nd ut the board betwee1 
he two tt p driving bel 
[his b is supported from the housin 
by suitabl le-iron supports and 1 


convenient t 


The planer has twe speeds for the cut 
ting stroke controlled by the vertical leve1 
shown near the right-hand end of the 
straight-edge, one of these forward speeds 
operating at 34 feet per minute and the 
other at 51 feet, the return speed being 
woutl 5 feet In either Case 

This method of getting a variable speed 
puts the necessary gearing all in the bed 
where it sect to me there is less chance 
of giving vibration to the cutting tool, and 
in our experience is proved very satis 
actor \ 

According to official statistics just pub 
lished, there were on January 1, 1908, in 
the German empire 36,022 motor vehicles, 
of which 34,244 were passenger vehicles 
and 1778 were freight vehicles This is 


about 33 per cent. during 


an increase of 


the vear 1907 
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Machine-tool Design in an Engineering Course 


Designs and Working Detail Drawings of Machine Tools and Access- 
ories Are Made by the Students of the Worcester Polytechnic Institute 





B Y 


In our endeavor to give the students at 
the Worcester 
correct idea of drafting-room practice we 
devote the time al 
lotted to commercial work. 
The Washburn Shops of the Institute do 
work 
sary drafting and a good excuse for more 
that the 
larger. 


Polytechnic Institute, a 


about one-third of 
drawing to 


commercial and afford some neces 


might be used if shops were 
Many of the drawings made by 
the students are 


shops, so a fair chance is offered for com 


subsequently used in the 


parison of student work with that done by 


professional draftsmen Thus far the 


comparison is about even 
In this part of the work no two students 


are doing exactly the same thing except 
for a small part of the time. For the 
average student a simple machine is 


picked out of the number of things re 


quired by the shop and very general speci 
students 


fications given to the This year 


two have been used; one a special ma 
chine for centering both ends of a sensi 
tive drill lumn at once, the other th 
details of single-belt countershaft whicl 
was designed (7?) by last year’s class o1 
lines so close to the well known Smit! 
countershaft that we would not dare 
build it without permission 

In designing points which are subject 
to calculation for strength they are 2 
ured out by the instructors for the stu 
dent: [here is no desire to anticipate th 


work in strength of materials which 
comes later in the course The student 
is left free to design as he will on parts 
which require judgment or observation of 


usual practice. [Hlowever, his attention is 
repeatedly called to conditions in his d 
sign which wholly preclude the putting of 


the thing together o1 


getting if to pleces 
Often we have to suggest that when 
certain pin is driven into a hole a littl 
gun powder should be poured in first so 
that it can be gotten out by heating. Often 


the most outrageously grotesque outlin« 
of parts which merely fill air space call 
for a few words on the curve of beauty 
and the utility of straight lines All the 
time we are sending students to the shop 
or to out atalog file to find out how 
others do it 

The work with these students is purely 
individu great result re expected 
and plenty of time is allowed for tho t 
before help ther than an occasional 
question, is given. It is truly surprising 
how many curious ideas are unearthed 
and also how well the boys do. whet 
thrown so much on their own resources 

*Instructor in mechanical engineering 


Worcester Polytechnic Institute 


eS. ". F 


| overheard a junior giving a sophomore 


some tips just before the last term be- 
He said “When you strike Fish and 
Davis they will set you to designing some- 


gan. 


thing you never heard of before, but you 
might just as well go right ahead and de- 
first as last.” 
Ihey can get all the help they want as 


sign it It is just about so. 
soon as they show that they have honestly 
tried to find out for themselves, and very 
little before As 
little 
The men in the class who have shown 


a result we really have 
to help very 
given distinct 


signs of decided ability are 


jobs, but are treated in just the same way 
as the others. Sometimes we have to let 
N Z N 
A YT NS TE VEAF 
ORAWIN ND MACHINE DESIGN TERM 
= - % 
Fl I. FACE OF A SPECIMEN TIME CARD 
+ 
FIG. 2. BACK OF A SPECIMEN TIME CARD 


ral men in different divisions work on 


seve 
the machines during different years be- 
fore we get what we want. This is the 
third year that we have had men on a 
design for a geared headstock for a 
14-inch lathe This shows, of course, 
that we do not do the designing for the 
students. We simply turn down their 


schemes one by one until we have passed 


their limit of patience, which is not very 


high, and then we let them finish up the 


All this 


ikes considerable patience on our part as 


thing they have offered 


well as theirs, but we feel that they 
should learn what we did not learn until 
iter we graduated from school. It pays 
better to experiment on paper than in 
ird iron and. steel 

Students get a false idea in the course 
of their student life which is hard to 
eradicate while they are still in our 
hands, that is, that they should be told 
whet! ire right or not at every 





1 S H# 


step of a problem or design 
kick I have heard because I let a fellow 
go ahead and hang himself with his own 


Many is the 


rope before I told him to back up and 
begin over. 
MACHINES DESIGNED DURING THE LAST 


Two YEARS 

Your readers may be able to judge of 
the variety of work handled in this way 
if I say that in the last two years we 
have gotten out the necessary drawings 
for an 8x4o-inch plain grinder for cylin 
work, of multiple- 
drills, a 


follower rests for lathes, the special cen 


drical two styles 


spindle knife grinder, several 
tering machine referred to, a laboratory 
testing machine, an arbor press, an 18-inch 
high-speed lathe, a lathe turret, a revolv 
ing chuck for a turret lathe, two single- 
belt countershafts, a boring mill and a 
cold saw. Of 
stood that 
with 


course, it will be under 
a considerable amount of ex 
the of 


chinery in commercial shops is necessary 


perience design such ma 
in order that an instructor may qualify to 
look after such 


a class of 30 boys turned out 


one afternoot 
30 sheets 


work. In 


of details, complete with title, index num 


for a 1 


geared 
to a 


hers, etc., 14-inch Prentice 
lathe head, averaging two pieces 
sheet. They were all made in 334 hours 
from one blueprint, were completely inked 
with few 
of the class had ever the blue 
the had 
a completed headstock, so it will be 


seen that they had to study out their sep 


and 
out 


very errors. Only one boy 


seen 
castings before; 


print) or none 


seen 


arate pieces entirely from the drawing as 


well as to draw them. The drawing 
from which they worked was a dimen 
sioned assembly drawing 

THE DrAwWING-ROOM SyYSTEM 


In order to get out this work without 


hitches and misunderstanding a _ certain 
amount of system is not only necessary 
but desirable, so that the students may be 
come accustomed to adapting themselves 


to a First, we have to number 


system 


the drawings; we accommodate out 
system of numbering to that already in 
in the Washburn shops. The shops 
assign to each machine built a letter f 


a symbol. 


use 


We wish to assign a definite 
symbol to- every machine on which evet 
detail is 1 


Inasmuch as we d 


odds and ends of jobs that are 


drawn 


many 10t 
referred to above, our list of symbols re 
quired during the first year outran the 
alphabet. If the shops take on any of 
our designs it might not be convenient 
for them to adopt our symbol, even if it 








June 18, 1908. 
is a single letter, as they wish to use the 
letters in succession 

We two letters to a 
first of the two is the same for a group 


use machine, the 
of machines having some similarity; for 
example, 4 comprises all 
chine tools which the work revolves 
and the cutting tool is stationary except 


group ma 


in 


for its feeding motion, 4 B is a single ma 
chine, an 18-inch high-speed lathe, A C is 
headstock for a. 14-inch lathe, 
A D is a 22-inch Draper lathe or any at 
tachment for it, A E is a boring mill, etc 
As as a different of this 
class is worked 
made out and placed in our card index of 


a geared 


machine 


tab 


often 


on a new card is 


completed drawings. The other groups as 


use them are 


we 

B. Drilling and milling machines and 
all tools in which the cutters revolve 
This section so far includes the drilling 
machines referred to and a 16-inch heavy 


drill press on which the experiments of 


Professors Bird and Fairfield on the ef 
ficiency of drills were performed 
C. Planers and shapers and all other re 


procating machinery. Strangely enough ws 
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standard bolts, nuts, etc., for themselves 


alone. 
J. Grinders of all kinds 
have been indexed under A, 


These might 
B and C, but 
we preferred to make a separate section 


since they are alike in one respect at 
least 

K. Electrical machinery 

L. Testing machines 


It will be seen that we have a compre 


hensive classification and yet have room 


in the alphabet for more. Some of these, 
like power generators F and electrical ma- 
chinery K, would have to be divided into 
a number of groups were it not for the 
fact 


thic 


that we leave these two subjects for 


departments which teach those lines 


We try not to repeat work with students 

Each student is given a time card, Fig 
I, 3x5 inches standard, with spaces, as 
shown, for filling in the time spent on 


card is used for 


for 


any job. A separate time 


every job, though not necessarily 
On the back of his time card, 


filled 


in with the student’s name, the symbol of 


every sheet. 


is stamped his order, and is 


Fig. 2, 


the machine on which he is working, the 

















have rolling mills under this class, but size of sheet on which he is to work and 
Stes ~ " : s 
Be s¢ s3| 2] 22/32 | 222/342, 
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FI 3. RECORD OF MACHINE PARTS 
oe “| ‘ that case th 1 number of the drawing. For 
( Ne WOrkK reciprocates In that Cast ne serla numbel! i raw g. 
example, B D—121—C signifies that the 
D Small tools, drafting room or drawing is of some part of the special 
lroom equipment machine for centering drill posts, and is 
Shafting and power-transmission to be the 12ist sheet ordered made of 
chinery, such as the countershafts re tlhe C-size (12x18 inches) That is, 120 
rred to C size sheets have been ordered, not of 
Engines, boilers and other power’ this one size of machine, but of all ma 


rators 
Supplies. The only thing we have 


this head is a steam and a 


wer shaker for a sieve for the foundry 


trap 


Hoisting machinery 


Fastenings. This letter is retained 


because we use this classification for 
italog index which we use in this 
tk. We do not make drawings of 





chines. A successive list is kept in a note 


book in which each drawing is set down 


in order when ordered, so that two draw 


gs will not be ordered of the same 
number 

In addition to issuing to each student 
this time card a duplicate of the back, 
lig. 2, is kept by the instructor on a sep 
rate card which he puts in the file with 
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others with the students’ names in alpha- 
betical order, so that it is easy to find what 
work has been assigned to any student. 
As soon as a student has completed his 


assigned job and turned in his time card, 
this duplicate order card is taken from tts 
into a 


and compartment 


Later, when 


place dropped 
marked “finished drawings.” 
examined it bears 
percentage mark of the 
Thus at all times, and with very 
record of 
has been done by 


filed under h 


the student’s work is 


the or grade 
drawing 
little 


being done, 


work what is 


is name, also a 


every student 








[Part No. a [  etertat =| ee | 

ast iron 1 

ast Iron 1 

Cast iron I 

| ‘ bre Cast iron 1 
Feed Screw Mach, Stee 1 | 
} screw e Cast iron 1 

| lia “ I Cast iron 1 

N ~ . Cast Iron 1 

Ss Wor She Mach, Steel i 

Wor Cast lrea 1 
SE Ea ER 
G. 4 ABLE OF PARTS FOR A DETAIL SHEET 
record of what has been done on every 

machine 

With classes of not over 40 for two in 
structors we do not need any record of 
what work | been assigned, arranged 
ccording to machines. To do this would 
r dditional card for each job 
which would be bothersome and would 
hardly p Students working on the de 
ion of plete machine or an attach 
ment consisting of a number of parts are 
required to name the parts, number them 
and fill out a blank, Fig. 3. This gives 
us the number of the part, which consists 
of the machine symbol and a number 
which is ssigned by the student begin 
nine at one for each machine. Then comes 
the name of the part which calls for 
considerable ingenuity to get a name 
which shall be descriptive and yet not too 
long. Then comes a column for the num- 
ber of the drawing on which the detail 
is to be found, or, if there is to be no de 


tail, the number of the assembly drawing 


on which it is best shown, then a column 
for the material, which is also shown on 
the sheet, as is also the number wanted 
per machine A column is left for the 
weight of the stock to be used in comput 
ing costs. Two columns are left for the 
size and length of stock These are filled 
in only for bar stock for the benefit of 
the man at the cutting-off machine. The 
next column shows the kind of machine 
tool to which the casting or stock should 


be sent for the first op ration, and is fol 


lowed by ac which is placed a 


reference to anv other machine which uses 
the 
The sheets on 


Fie. 4 


Same part 
which details are drawn 
a table of the parts 


their numbers, ma- 


also 
detailed on that sheet, 


terial 


carry, 


ind the number wanted 
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RESULTS 
The results of this work which I have 
been slowly developing in the past five 
years show more in increased thinking 
capacity and increased care for smaller 
points than in show drawings. Special 
endeavor is made in other parts of their 
work over the drawing board to get clean 
cut, carefully-inked drawings; in this par- 
work practicability of 
this 
hand in hand with the shop 


ticular part of the 


manufacture is the main thing. In 
way it goes 
instruction and we have to be very careful 
that the that 


than way to do every job, and 


to see boys know there is 


more one 
that we do not pretend to know just how 
they would be taught to do any particular 
job in the shop. So far we have been 
able to get along with very little friction 
with a broadening effect 


and we believe 


on the students. 


Novel Construction in Oil Engines 
for Small Powers 


By A. S. AGER 


The writer has come across an inte! 
. 


esting variation from standard practice in 
constructing oil engines for small power 
and high velocity, which may be of in 
‘erest to other engineers on account of 
the cheapness and simplicity of construc 
tion. The arrangement is not so far as 


the 


considerable ingenuity 


he is aware subject of any patent, but 


possesses 
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Fi PISTON AND RINGS 

Taking first the piston, Fig. 1 explains 
pretty clearly the construction of the 
same. In place of the usual spring rings 
which are liable to become inoperative 
due to the failure or weakening of the 
springs under exceedingly high tempera 
tures, the piston is fitted with a doubl 


row of packing rings of a T section, as 


shown These fit fairly accurately into 
the grooves Ihe back end of the T 
emerges on to a series of holes A drilled 


into the piston from its end around a cir 
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cumferential ring. Each packing ring is 
cut into three equal pieces and the joints 
that there is no direct 
through passage. On the explosion of the 
the pressure the 
at the back of the packing rings, 
the cylinder 


lapped so 


are 


gas passes down bore 


holes 
against 


pressing them out 


walls. This arrangement gives a maxi- 
mum of pressure at the point of the great- 
est shock and is therefore a very good 


means of keeping the cylinder gas tight 
The only trouble experienced is that the 
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Guu Metal Bushing 


FIG » CONNECTING RINGS 


back 
end, corresponding to the position of the 
i the 


cylinder lining gets worn toward the 


piston when explosion takes 


rings 
place 
effects of ex 


In order to allow for the 


pansion on the piston, which is greatest at 
points nearest to the hot gases, the pis 
ton is tapered slightly toward the head 
lor fixing to the connecting rod a pin of 
mild steel is passed through the piston, 


which is made of malleable cast iron 


Coming next to the ¢c rod, we 


the 


nnecting 


; ; 
have point remember that it may b« 
t A 


ecessary to adjust the connecting-rod 


end when the piston is buried some dis 


tance in the outside casing of the engine, 
ind there is therefore forged on to th 
rod a lug “. through which a long bolt is 
tted which is prevented from turning by 
ing a flat on the head next to the con 


| he 


ward bending the connecting rod by sid 


ecting-rod end slight tendency to 
iS corrected by means of stiffen 
for di 
bush is 


le Vcerag¢ 
ing the rod beyond its 
thrust \ 


th« 


usual limit 
gun-metal 
the 


rect 


split 


placed in interior of conrecting 
rod end and held in position by means ofa 


| he 


presents a 


feather key crank end of the connect 
form of 


To 


ing-rod also useful 


structure as will be seen from the sketch 


the cast-steel end of the connecting rod 
is bolted a gun-metal strap of the shape 
shown, and ‘this together with the con 


necting-rod end is provided with serra 


tions so arrange d that they fit one into the 


ther. lhe hole for the bolt passing the 
connecting rod is made slightly oval to 
llow of a little displacement. As _ the 
wear on the crank end is in one direc 


tion only a half bush of gun-metal is pro 


vided 

Should there be any necessity to take 
up wear a movement along the distance of 
one serration, combined with a certain 
amount of tightening on the bolt B is 
sufficient to give all the adjustment neces 
sary \s a matter of fact the fit on the 
crank end should be fairly loose. The 


whole structure is one of an exceedingly 


light nature and very simply put together 
should be of 


and use In 


work 


light oil-engine 
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Tapping to a Shoulder with an 
Automatic Tap 


By Oscar JOHNSON 


The accompanying sketch illustrates an 
automatic tap, which was made to tap to 
lathe. We hav 


always used solid taps for the purpos 


a shoulder in the turret 


but on account of jamming the taps up 
to the shoulder and breaking them, o 
shearing the pin which keeps the tay 


from turning, we decided to make some 
thing to remedy that trouble that would 
require no delicate setting. 

in the drawing, the pins 4, which ex 
tend through the flutes of the tap, strik« 
the shoulder first as the tap is fed in; and 
as the tap » feed, pins 
push the collar c off the key B. As cai 
the 


continues t the 


be seen, the collar has two lugs on 


end, which fit in a slot cut in the end 


the tap, the pins push the collar fat 
enough to clear the key B, but the lugs 
are never clear of the slots, and the 
and collar revolve with the work 


I he paw! D is forced down as the Cc )] 
lar revolves with the work on account 


the back side being tapered, but as soo1 


as the lathe is reversed the pawl catches 




















in the keyway and the tap backs 
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rAPPING TO A SHOULDER 


Phe back to 


original position, so the tap will feed 


spring pushes the collar 


any depth before tripping. 


Here are s interesting figures in col 


LTC 


nection with the famous Krupp works 


During the year 1906 the combined works 
consumed 2,. tons of coal; ther 


301,425 


men; in th 


are on the payroll 65,000 

- 1 | 
Essen works there are 6500 machine tools 
in use; 74 hydraulic presses, over 300 


a 


stationary steam boilers, and considerably 


more than 700 cranes. 
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Some Methods and Tools Used in a Shaper Shop 


MACHINIST 


Testing Shaper and Other Parts with a Dial Test Indicator 
and Scraping and Milling Surfaces with Special Fixtures 





B Y 


[he half-tones illustrate some special 
tools and methods employed at the shops 
of the Cincinnati Shaper Company, Cin 


cinnati, Ohio 


Scrapinc A Taper GAGE For PLANER 


W ORK 


In Fig. 1 is shown simple means of fin 
ishing by scraping a taper gage, using the 
lial-test indicator to obtain the right hight 
ind the proper taper. The gage shown is 

be 4 inch taper to the foot, and is 
tested by 
the indicator, limiting its travel by means 


f blocks 


face plat. just 


passing it under the spindle of 


placed at either end of the sur 
12 inches farther apart that 
he length of the gage lhe spacing of 
¢ stop blocks can be obtained by simply 


sing a 12-inch scal In conjunction wit! 


9 be scraped. Should the gag 
e scraped be s C1 n 12 inch 
{ ich scale 1 be us 
The gage is kept tru i l unde 
spindle of tl vi 'y means of 
st ught de S Wil It ( 1} 
ge is to be used on planer work f 
tting the width of the opening as well 
the proper taper to be planed in the 


\ VISE-TESTING FIXTURI 
e fixture in Fig. 2 1s used 1 sting 
The la Pe surliace plat has slots 
inning at right angles to one another 


ross its face, in which the tongues on 


*Superintendent of the Cincinnati Shaper 
mpany 


N. 


B. [ HBA GC E* 
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TESTING A TAPER GAGE 








FOR PLANER WORK FIG, 2. TESTING 


4 SHAPER VISI 














with the dial-test indicator attached to the 
arm. The arm of the tram 1s swung 
across the face of the column and the in 
dicator registers the error 

The body of the tram is held against 
the ram bearing opposite the gib side by 
means of long jac k-screws with ball-bear 
ing heads. It is essential that these thrust 
screws or jacks have ball-bearing ends, 
as a plain head distorts the tram body 
The method of inspection with the special 


re lf-evident and needs no ex 


PLANER Sipe Heaps 


In Fig. 4 is shown a test being made on 
i planer for side-head accuracy. In the 
right-hand side head is clamped a bar that 
is long enough to reach to the other side 
of the planer, and on the end of this bat 


is fastened the dial-test indicator by 


means f a lathe dog The indicator 
bears on the outer edge of the left-hand 
housing In the left-hand side head is 
clamped another indicator which bears on 
‘ 


a tested anek plate, 


the tabl 


which 1s resting on 


\fter the test is made the bar 








in the right-hand side head is shortened 
and its indicator is brought to bear on the 
, 











( \ \ SHAPI IN 
, , , 

ingle pl Lhen ngle plate 1s 
tut ye rt way round and an 
other test 1s made on its tace by both 
heads to see if there is any wind in the 
‘ 
housing faces 

\nother test 1s made with the indicator 


in tl left-hand side head bearing on the 


end of the bar in the right-hand side head, 
ot he | I li togethe! 
L.OcAl | E ON THE MILLE! 
lig. 5 alu method of using th 
dial-test indi » find any error thet 
ye in | 1 of a fixture placed 
milling chine table lhe face ot 
hi xture 1s placed so that vertically i 
i eht angles t XI f the mill 
ndle, but horizontally it is 
ent fan angl | t would Vive pieces 
cl d mn its to 1 taper to the 
! Lhe spindle I he indicator is 


placed 6 wnches trom f¢] enter ’ } 
I : i ! l ce co rt the 


milling-machine pine and the latter 
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given one-half turn to show if the setting 


IS correc 
\ TURRET-LATHE TEST 


\n easy way of testing the truth of a 
turret hole and the slide of a turret lathe 

















FIG. 5 LOCATING A FIXTURE ON THE MILI 


ING-MACHINE TABLI 


by using the dial indicator is shown in 
Fig. 6. It is evident that when the indi 
cator is held as shown, the truth of the 
turret hole and the turret slide can bc 
tested by simply revolving the indicator 
around the ground bar held in the turret 


and by sliding the bar under the spindk 


of the indicator, by means of the turret 


slid 


lig. 7 shows a very simple way of test 


ing the truth of the grinding on the sides 


f a gear cutter in relation to the formed 
portion. Clamp a square on the surface 
plate nd voly itter backward 
under e spindl i dial-test indi 
cator, lett t spindle of the indicator 
car on t formed portion of the cutte1 
nd hold the cutt iwains stock 
nd blade f the square t ring the 
teeth of tl ‘utter in the same position 
ch time [his test could not be made 


satisfactorily by putting the cutter on a 


mandrel and revolving it, if the cutter runs 


f ] f 
| | of 


r\ OT SAKC 
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better illustration, the spindle of the indi 
cator is shown bearing on the cutter at a 
point bearing diametrically opposite to 
where it should be when testing the cutter 
Quite a few gear cutters are ground so 
they wabble and in cutting accurate gears 
it is best to look out for this defect 

Fig. 8 shows a fixture driven by a 
motor, and used for milling the surface on 
the shaper base that the table support 
slides on. The jig is bolted to the apron 
of the shaper and is automatically fed 
across the base, the motor furnishing the 
power for milling, which is transmitted 
fl 


at 


threugh knuckle-jointed shafts Che 
rod coupled between the truck and _ thx 
fixture rolls the truck on the floor, making 
the power follow the work. By means of 
this device the milled surface on the bas« 
is made absolutely true with the line of 
shaper travel. 

In Fig. 9 is shown a motor-driven de 
scraping the column, 


vice used when 


clamps and taper gibs to the ram after 

















TESTING A GEAR CUTTER 


the latter has been scraped true to tl 
surface plates and straight-edge Phi 
motor-driven arrangement is clamped 


the face of the column, and when in op 

















FIG. O. A TURRET-LATHE TEST 
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ation, moves the ram back and forth 
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We did the 


937 






































in work as ordered and were _ stated that so far as was known there was 
the column. The rocker arm, which actu promptly paid for it no exception to the law of the conserva 
ates the ram, has a variable length of In a few weeks we had some alterations tion of energy He invited the young 
stroke and is slotted in the top end to and new attachments. We couldn't even’ man to come to his home and look up the 
) enable one to take the ram out of the find out by ordinary means where the 1 lifferent horities that subject, and 
’ column without removing any of the  ventor lived or where he came from. He howed on th ine why such a thing 
mechanism. The device may be adapted never kicked on the price and we thought’ was imp \t first t oy seemed 
| to all sizes and kinds of shapers by at we had a good permanent custom: One to doubt, b greed to investi 
taching different shaped pieces to the ram ay he came with a job and wanted it gat His parents were furious to think 
head done in a hurry The man who usually they ga\ ir money to such a 
ran the lathe was absent; the rest wer: ionary purpose, and upbraided the \ 
Some Vicissitudes of the Job Shop very busy He told the boss that he could After they had had their say, he spoke 
do the job if he could use the lathe The t “Father what has this cost you 
ne boss told him to go ahead. The job in’ The old gent figured a while and said he 
By J. G. Dornsirer question was very difficult so we ex ‘reckoned t $2200 The boy thought 
pected to see him up against it. But, say, he might get about $50 for the machine 
Nearly every mechanical genius has the way he handled that job had our man as junk; the shape drill, engine 
“monkeyed” with a perpetual-motion ap “struck to the skillet.” ind band saw, with a lot of small tools, 
paratus, if you please. Ignorance of the The boss tried hard to find out where et mig i $700, since they were 
) law of the conservation of energy has his young genius came from, but to no nearly good ew That would leave 
made more good mechanics than a_ purpose $1500 
thorough knowledge of it. Some may One day the boss started out on one of this experience the young man 
dispute:this; I claim it only through per his collecting expeditions to replenish his had inly vhol woodshed 
| 
| 
FIG. 8. MOTOR-DRIVEN MILLING FIXTURE FIG. 9. MOTO! EN ING I RE 
j 
mal observation. | did not make this’ depleted treasury In passing a barn, ful f knowledg p “ 
tatement with the intention of encourag- which was in a lot adjoining the road, he th f t 
ng ignorance; the statement seems para- heard a noise that sounded as though do on 
»xical; | may be wrong, perhaps I am mestic difficulties were being adjusted in libr "\ Q fm 
Now, since all the variations from the no uncertain terms. He ventured to peek chine ] 25 
sitive to the negative side of the above through a crack He saw an elderly well-known l 
tatement have been acknowledged, noone couple and our young custom who encyclopedia of applied 1 s. H 
eds to get “all riled up” about if. The turned out to be their son “Now had made | "\ wing : 
bility to disassemble and reassemble any John,” said the old gent, “you can’t have forgings d I 
lachine in a machine shop without another darn cent; you have got the farm : g 
inding and scratching all the dandruff all used up; we even sold the horse and thing g " 
ff your head is more valuable than be buggy and every cent is in that darned lue $150 p 
g able to differentiate the curve of the infernal machine Besides you hain't 
nar orbit earned a cent in mont! 1 we are gt tw 
One day a boy of about 18 years of ing old. You mu st git a going and I 1 w 
drove up to the shop and unloaded something to help us old lady was 
ut two tons of castings. He brought weeping and the boy was pleading lik t l 
a remarkably good set of drawings, pe fiend for st one more” cl ( st W VS 
of which, however, showed the ma [he boss decided to go in and see wl t g of . M $ ag 
ine assembled; and he firmly resented was being constructed and to s if gull x 
ing interviewed regarding his machin ld be of any assistan At first he peanut g thing 
me of the work had been done, sucl was treated in a very c way; but f \ g 
small lathe could handle, and it was lly the old gent blurted t t a W rp l-moti I 
an exceptionally good quality; in fact what do you know it this kind of ma- hummi g 1 l invarial 
was done so nicely that we knew at a_ chine?” Then it was explained as a get they be xcep ly good 1 in 
nce that our competitor did not do it erator of perpetual motion The boss g : 






























































Hand Turning 
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perations in the Lathe 


Machining Pulleys, Facing Gear Rims and Hubs and Per'orming 
Numerous Other Operations in the Hand Lathe with Simple Tools 
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would require special a 


In the production of metal parts 

circular and other forms required 
i the construction of various descrip- 
tions of machines, many mechanical pro 
cesses and systems of production have 
hecome so specialized that the employ 
ment of older and simpler methods has 
almost ceased, and the possibilities of 


many handicrafts with unlimited good 


points to their credit are practically 
ihandoned. Yet some of these old and 
mple systems can be profitably employed 


today, even when working in competition 


gainst tools of modern design and con 


_ ProNeeR Macuine Work 

lwenty-live to fifty years ago, in the 
pioneer days of machine construction, and 
vhen Great Britain stood almost alone in 
the making of machine tools ‘and textile 
machinery, the hand-turning tools wer 
onsidered quite as necessary an adjunct 

the production of the parts of such ma 
hines, as the slide, or engine lathe, and in 
most every works producing this class 
f machinery they were used to advantage 
nd there are still plenty of these ma 


hines and machine tools in existence, and 


long good work in our best engineering 
op nd textile mills Illustrative of 
1 | make mention of such a machin 


being in use at a recent machinery 


hibition held at Olympia, London, 
demonstrating the use of the modern 
\ W” high-speed steel, thus giving proof 

f the quality of work done in those by 
ne days when hand-tool work was com 
“specially are hand tools economi 

1 when the parts required are in small, 
medium quantities and where there is 


nsiderable variety of work to be done 


the work most suitable being articles of 
hort length in cast and wrought iron, 
eel and other metals 

S! OF THE HAanp LATHI 

l tn by supp sed tl the ir 

ob hat ¢ be done vy hand 

| | can testify, having done on 

Iv occasions such work as engine 

ssheads, crank throws and_= similar 

rk lhe hand tools ire also of con 


iderable advantage for executing much 


work that, if done by the engine lathe 


*Manchester, England 


d Irequel tly cost 


as truing articles in position 


ticles which art 


quicker method than 


OM A S* 


gine lathe is a great drawback, and | 
of time in manipulating the lathe, has 
led to many improvements and _ speci 
appliances both of a simple and costly na 
ture But even with the best of thes 
time is taken up in changing the t 
lrue, there is the turret rest, but 


are usually so arranged as to be of ver 


little use in many cases. In taking 
case quoted, the expert hand turner w 
fix his rest and use every tool requi 
to finish the job without any fu 
trouble than laying down one tool 


taking up another until the job is done 
When a job is tixed between the 


ters of the lathe, the hand-turner has 











wheel boss and 











IN THE HAND LATHE 


tructions before him and can 
ior see his work perfectly and 
readily deal with it, and it thus becon 
very little trouble for him to use 
scraper in finishing cast iron Lhis t 
is little used by the engine-lathe hand, 
cause of the inconvenience when 
this type of lathe [hus the hand tur 
has the advantage of being able to 
his work much better, and it is a not 
feature of machines where hand-tool w 
is in vogue, that there 1s more pols 
work on the turned parts. In textile 
chinery this polishing is a very imp 
matter inasmuch as all the particles 
fiber floating about adhere to the 
chinery, and in polished work this 
easily cleaned, whereas if parts aré 
unpolished, the fluffy matter becom 


nuisance 
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fue Home or THE HANpd LATHE sire and showed its willingness to con required, he found the hand turning dis 
sider the suggestion, and invited the rep tinctly cheaper And when the cost ot 


In England, the hand lathe is most fre th and ; 




















quently met with in Lancashire and Y irk resentative of the American firm to visit special tools requisite for the capstan 
shire in the districts where cotton and the textile works and select from an ab- lathe was taken into consideration, the 
wool machinery is manufactured, and normal stock and variety of castings such advantage was with the old method 
experience has proved c nclusively that S were spt I Sut t lathe in — 
there is still plenty of room for the hand ‘ estion, ihese casting sent to the THE WORKMAN SELEcTS 11 loots 
lath lathemakers and dul ish lime was In most cases g this class of work 
And it need not be thought for one m ken and result pared W the costs plecewor! tes are fixed and erator 
ment that modern machire tools hay 
been overlooked or insufficiently tried. As oS 
perator, manager and salesman I am as 
onversant with modern tools as with 
ncierit and am acquainted with Englisl 
\merican and Continental mak \mon 
he makers of the machinery ment 
the foregoing paragraph may be toun 
yme of the most astute engineers in th 
world, who have almost a monopoly ot 
the world’s trade in their line They are 
business men who would not permit lax 
ity of management, or high cost of prt 
duction; they are always on the look : YPICAL HAND TURNING TOOLS 
or improved metheds of production, ai 
reduction of their present costs, and art 1 exactly sim vork produced by th is therefore allowed considerable latitucds 
ever ready to adopt any new machines, o1 Ider methods, and tl dvantage in fa regarding the methods and tools used 
ools that permit of better results being vor of the hand turning was so _ pr While acting in the capacity of managet 
ttained And yet it is principally in nounced as to be almost incredibk and I have frequently seen special tools and 
these works where hand lathes and hand would have been doubted in the absence ippliances discarded by such workme 
Is are still in use, simply because they f comparative data and hand tools of a simple nature sul 
form the best and cheapest method of Another instance of a more recent date stituted in order to obtain a larger pro 
duction of the work required. An in was given me where a capstan lathe was ductio1 In other instances it has been* 
stance of the failure of the modern lathe installed for making studs, et [his necessary for me to organize piecewor! 
© produce work as cheaply as by hand _ particular machine was placed in a works systems for hand-tool w rk similar to that 
turning may be quoted where the manager was of the opinion done with engine lathes, and in many 


1 
’ 


cases the prices fixed have been less tha 





when the engine lathe is used This 1 
particularly so with such work as handles 
knobs, special pins, bushes and even 
more so in articles with curves, fillet 

etc., for the dexterity with which a gooc 
operator can use hand tools on such work 


is astounding and truly amazing to thos 





who know littl r nothing about hand 


tool work 


lHe Hanp LATHE IN THE Toot Room 


AND Jos SHop 


ii" 
> 

















=~) l is \ ilu bl S any ther p rt oT ! 
— equipment, and if a modern hand lat 
—— j } ] 1] } 
— was made with hollow spindle a threading 
— 
— load 
= head and other modern points attended t 
with chucks, twist drill ! t 
quisites in the equipment, leaving { 
costly V-bed and _ usual itomatic cat 
me reehai ~ id CT \\ et , I I 11 h | 
tools and a1 rdinary comp lt i 
would be a much more valuable tool and 
one having a wider range of purpose t 
many her tool Id f di d 
FIG. 2. A PULLEY TURNING OPERATION ee coe. el r 4 
1h SCTCW ‘ tt > | . { ‘ ul 
a t ] thed would 
HAND TURNING vs. | URRET LATHI t e t . whe nd bet - d 
OPER , 
PERATION tool work « e sup lt 1 t \ ] 
he m gement O t tl t st f product 1 riall d jobbing p it \ 
; ' 
r chine works 1 l \ d | was «dk t newer range, 1 DOME p 
ed wit tot suitability t ds ld i ] 1 u ! ! I t 
a , 
well know \ <Ing lingly wat { \ sely if d ad great \ t work 
ng combinati l f its work 1 yet after a prol candid entail ial ri ! iply 
“I 
he firm being ever r idly to ad ptim ly idmitted t me that except 1 cases avoid excessive cost Ih 1 where 
ved machines readily expressed its de where large quantities of one pattern were the utility of tl nd lathe mes in. A 
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940 
lathe for this purpose should have an ex- have no striking or belt-shifting gear; THE Work PropUCED AND THE WORKMEN 
tra long bed, up to 30 feet, so that two merely a variable-speed pulley on the The firm producing this work has the 
or three pairs of heads can be used if main driving shaft of the same pattern as reputation of making high class and well 
necessary, and in case of a shaft coming that fixed on the fast headstock This finished machinery and is so busy that it 


to be straightened the lathe bed can be is to build larger works to cope with or 


ripped to one pair of headstocks \ fairly representative of the fit up of lathes ders. 
used for short work in the machine shops. The greatest difficulty connected with 
hand turning is the obtaining of competent 


system requires no Cc vuntershaft and is 


lathe of this type can also be used tor 


cylinder boring and many other purposes, To use shifting gear on these lathes is 


and is a cheap tool compared to,the o1 








dinary lathe. In fact, no jobbing shop 1s 
complete without one, for if well equipped a - 
with the necessary appliances the hand d 
lathe for jobbing purposes is equal t b: 
two ordinary slide lathes, at a minimum al 
cost VA 
al 
PHeE HAND-LATHE EQUIPMENT : 


[he hand lathe at present in_ use 


throughout Lancashire and district, 1s a 
such as is shown in Fig. 2, and consists tor 

















of a back-geared fast headstock of from o- 
10- to 14-inch centers, (20- to 28-inch rl} 
swing), a loose head of same centers, a an 
rest bracket A with a handle B, which > a 
ecures the rest bracket to the lathe bed abl 
with an eccentric bush and clamp, several too slow and a waste of time, as the workmen, as the hand lathe is confined str 
rests like C (which the hand tools operate operator gets so proficient in knocking off practically to a limited area where it has med 
on) of various patterns to suit different the belt and either stopping his lathe or always been in use we 
kinds of work \ compound rest also changing his speed that much time is Probably one reason for this is, that, it 4 
forms a useful accessory \ number of thereby saved. It is simply wonderful the hand turning requires a high degree of ter! 
tools are shown in Fig. 3; these are not dexterity acquired in handling the belts as technical skill which takes a considerable | 
a complete set but merely serve to show almost every job requires the lathes to time to acquire, and very often after ro 
the type of tool used. D is a hook tool; run at three or four speeds during the Many years of experience many workmen Chi 
FE. a side or L tool; F is a heel tool and operations, from roughing to the finishing fail to become proficient. Others prefer low 
it G are several scrapers. The number process, and with the short space of time the slide lathe as being less monotonous, that 
and the apprentice to the latter is more * 
easily trained to the work of operating uae 
the self-acting and automatic machines cat 
Under these conditions employers have a a 
much greater choice of men. The ap- i 
prentice to hand work, usually commences wae 
by turning cup-head bolts, hexagon nuts, Ke 
etc. These -he will finish at the rate of 
six or seven gfoss per day. And from this 
work he progresses until he becomes pr °: 
ficient in the work executed in the shop Work 


he happens to be in. 
In connection with brass work, hand 

turning is much more extensively carried 

out and may be looked on as general 

shops not doing special work. Hand turn 

ing is also used in instrument, and copper 

work. But as such work comes into 

entirely different ficld than this article 

intended to cover further reference will 

not be made to it here. 





According to the Engineer, a gardenet 
of Minneapolis is said to have obtained 
remarkable results from the effect of 
electric light on vegetation. He planted 








bed of lettuce plants 2 inches high. At 





FIG. 4. A GROUP OF HAND LATHES one end of the bed he placed an arc light. 

which was turned on each day at sunset, 

and forms of tools are almost unlimited required to operate each process, were one-half the bed being shielded from tl 
as they are made as required for the striking gear used, the cost of turning the light by a curtain. When an investig 
work in hand. Often special and unique article would be doubled The various tion was made it was found that in tl 
shapes are required. Fig. 2 shows the articles shown in Fig. 3, were turned dark bed the lettuce was 7% inches hig! 
writer turning by hand a 28-inch single- on the lathes in Fig. 4 and were selected while that under the electric light was 8 


flanged pulley Fig. 4 shows a number at random to illustrate this article, and inches. The heads under the influenc« 
of boys at work using hand tools. It will they are only a few of the varieties going the electric light weighed 40 per cent 
be noticed in this picture that the lathes through the works daily more than those grown regularly. 
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A Planer Chuck and a Gear Planer 


By A. E. Ropinson* 


This chuck is designed to plane taper 
ind parallel work. The top is hinged on 
the base of the chuck so as to obtain any 


foot desired. 


taper pe r 
For planing parallel work, the adjusting 


screw is released and the top plate is 
dropped on positive stop points on thé 
base This guarantees perfect parallel 


lhe top plate has slots planed 
Phis 
and leaves 


alinement 


4 inch wide and 3% inch apart. 


allows a wide range of work 


a perfect bearing surface for the work. 

The inclined shoe that guides the clamp 
the bot 
tom of these slots. This prevents burring 
or damaging the of the plat 
The shoe is made of steel and planed at 


has two tongues which bear in 


accuracy 


an angle of 50 degrees. 


The clamp is made taper so as to b 
able to clamp very thin work and still b 
It 1 


rocking 


strong where the strain is applied. 
the 


he clamp is slotted to allow 


notched in center to fit a 
washer. 
it to be placed on any angle without in 
terfering with the bolt. 

The jaw of the chuck is planed inch 
deeper than the surface of the top plate 
This slot is 
lows the steel strip to be placed in the slot 


is to allow 


about 1 inch wide, which al 


that is lower than the work, so: 


the tool to pass over the work and not 
nterfere with the jaw proper. This also 
rotects the jaw from being bruised by 


ugh castings 
For holding work that requires a clamp 
ng pressure at any special hight, all that 
required 


a piece of metal the 


is to place 


cness of the hight desired under th 


American Too! 
Cincinnati, O 


*General superintendent, 
Works Company, 
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the tightening the 


bolt, the work will be held perfectly accu 


toe of clamp and by 


GEAR-PLANING A 


[his attachment was appli 
Americ: 
dois the work-carrying spindle, on 


behind the 


inch by 6-foot n planer 


which is mounted at the reat 


cross-rail of the planer, the index wheel 
This wheel has two rows of holes used 
independently for gears of different num 
bers of teeth and is actuated by a worm 


141 





carried on tl rank-shaft 1 facilitate 
accurate work. lDirectly in the center of 
the vertical sl is depth stop which 
does not show the illustraty 


Che tool head proper is mounted on a 


base plate with ngu t right angles 
to the planer platen, which permits the 
head being moved transversely for cen 


tering the tool air is carried in a 


} 


Ox similar to and acting in the manner 
of thos used ill standard types of 
planers 

wo tools'are used, quare-nose tool 

















4 SI 


wheel 
top 


and worm 


shown at the 


Lhe whe el 1S locked by 


ndex pins controlled by the levers D and 


only one lever 


the 


Ii as the case requires, 


being used at any one time, other 


withdrawn and 


being 


B is the rail with adjustable stop block 
to take the thrust of the tool. J is a tool 
centering device and fits into the center 
slot of platen but is not adjustable 

G is the tool head for vertical adjust 
ment, being actuated | crank handle 
shown at the front \1 ometer dial is 

















A PLANER FOR IN 


TERNAL 





GEARS 





BSTANTIAI 


PLANER CH 


for roughing ! i form tool tor fints] 
ing Lhe } ] so made that it may 
be ground on 1 front face without 
changing its shape 

[he work produced on this machine is 
practically perfect and consumes much 
less time on this particular class of work 
than was formerly required when don 
la tandard r¢ ) eT 

The advanta f holding the work and 


permitting the tool to travel can be readily 


appreciated on account of the difference 


in the weight of the ré 











THE INDEX PLATE ON THE PLANER 
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A French Tooth Roundin knob directly over the finished gear is at- File Efficiency 
g ; 
tached to a sliding key which gives the eee ee 


Machine cl 


langes of gearing for the index. Fig. 2 By M. J. GRANGE 
ciceonien shows a general view of the machine, in — 
a War F. Groen which can be seen the mechanism over An exceptionally long-life file is to be 
é the top of the large driving gear for vary- viewed with suspicion: keen cutting edges 
ing the stroke of the slide, as shown in and long life are a contradiction, and 
1] t gear drive ind gear teed : aie age : . 
ae ig. 3. At the back side of the driving foreign one to the other. 
hoxes ] deve ped le necessity fol , , ; , ° , 
; vear can be seen the change gears for Here are two cases 
round ( it teeth in sliding oar , f ie — i eo gente Ene fi 
; fecd and in front of these is the de A mechanic is paid 12 cents for filing 
( hine-too sti — . ; , 
Bed atrial . by which tl spindle can be dis- a bar; he provides his own file; he uses 
well I 1utomobil vlustry, t 
positive and easy m ng wh ae aoe 


1 ] ] } ’ > w I 
' 1 1 1 A 
with a machine for this purpose, built by 7» i 

















Lejeune, of Paris, and imported by th | 
R. K. LeBlond Machine Tool Compan 
for this purpose | 

lhe cutter is held in pla draw } Aha 
collet at the lower end of tli spindle . Ly 2.10) f - = 7 ae 
which is driven by the pulley above ; Machine 
through spiral gearing The cutter head se | 
swivels in order to allow the cutter , | 

= = = 

be set for proper rounding of the tooth ° 








[he gear itself is held on the horizontal ' 7 
= Gq 


irbor which 1s revolved continuously by 
the large gear at the left having 17 
teeth, the adjustable friction band on th FIG, 3. HOW THE STROKE IS VARIED 





inside of this wheel takes up all slack 
and prevents back-lash Ihe feed belt 
shown coming down behind the right 
hand end of the tool-head slide furnishes 


engaged from the wheel so that the teeth a file that will last him a day, and with 
§ the gear to be cut can be set to suit finishes 12 bars His net earning is 


S 


the cutter 


the motion which moves the milling cut I , itl 12 bars (@ 12 cents : $1.44 
, le cutter is moved around the edge 235 ile 
ter back and forth along this slide undet 7" hI ; Fi Le 1 fil 24 
, - oft the tooth by the cam in Pig. 3, acting . — 
the control of a cam which moves it in : oP 3 = Net earning $1.20 
; ; , On the arm shown, which fulcrums on the 
and out from one space to the next and , , lid he | ; He I f ; 
. screw and moves the siide on the housing e hears ot a very tast cutting hie, 
around the end of the tooth so as to leave si ; ‘ . ; = . ’ s : ‘ 
hy the pin at the lower end. By adjust buys one; at midday he has filed 8 bat 


it with the end rounded as shown on th ; ages 
; . . . ry ing the shoe up or down in the dovetail but his file is worn out; he buys anoth 
gear lying on the machine in Fig. 1 I he ; ; . : ea 
slot, the relative length of the two arms’ and at the end of the day has finish 


are changed and the slide movement is eight more bars, but his second file 
] 


*Chief draftsman, R. K. LeBlond Machine 


rool Company altered according to this adjustment ilso worn out. At first he blames the fik 
































FIG I FRENCH GEAR TOOTH-ROUNDING MACHINE FIG 2 THE INDEXING ENI 
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for its short life, but soon praises it when furnish a heavier pattern for. Recutting Balanced Cost Accounting 
he works out the result of the day, has been proved to be an economical fal . 
lacy here, therefore there 1s no necessity 


: , OUGHTA 
for more steel to be used in a file than By A. J. I - 


will make it strong enough for the work oe 


Net earning ............. $1.44 : ‘) : 
put upon it [he accompanying half-tone, Fig. 1, 


16 bars @ 12 cents 7 $1.92 


Less—2 files. 48 





Keen edges are only obtained on fragile An hour's wage costs as much as a 12- shows the cost department of the Bur- 
foundations—not brittle, but fragile. An inch file, so look out for the fastest-cut roughs Adding Machine Company, at De- 
edge can be put on a square bar but it ting file and throw it away immediately _ trott, Mich.; the method of conducting it 
can never be as keen as one on a sharp it loses its maximum speed in cutting. may be characterized as “balanced cost ac- 


angular piece [he result will be greater production, counting by filing original records and 











ORDER N A AT vA e 4 TN . 
y canecen WAS iene ~ 
PLEASE MAKE PIECES, SYME are ATE , 
- ‘ ‘ A 
T XN 
OG ; ; a 
as “ wat 
gn “+r L 4 f T 
— i ——— | | 
va ——— eee: 
| | 
: OV seas ¥ 
1 t £ « I ry I Nu 2 L i i t 
FI 2. FORM 280 FACTORY ORDER FIG. 3. FORM 285 COST RECORD FIG. 4. 1 g ITION 
I ing metal s t 1S neces \ the expense { rt \ ! ds tik j ma 
| ] } ! 
ave a sharp fragile edge, so tempere il, which wi ill 3 chine 
to give the maximum durability, which parison to the eduction t cost I hi ist-keeping svstem may be briefly 
nly be obtained by the use of the _ described follow he standing ac 
: : " , 11 ] nN. f o* : , - ] ] ] 
possible high-carbon crucible cast | world produe ¢ m= 1990; i re subdivided int rders for the 
tt lhis has recently been recognized was 738,400 tons, which ts an increase Of purpose of obtaining the cost of any par 
admiralty in placing their contract 5 per cent. over the preceding years, th ticular lot or job When the rder, Fig 
les United States with 220,838 and German 2 (factory form No. 280), is issued, the 
Such a file cannot produced at a low. with 208,700 tons being the chief pro rst part of tl t record, Fig. 3 (fac 
rice, except by tl manufacturers ducers of this metal n the same year tory form No. 283), is made out and filed 
nging his patterns as to employ thinner thi principal 1 nsumers wel und its prop rvccount in tl cabinet, 
lanks and economize in the amount of United States, 200,000; Germany, 174,900 shown i he background of Fig. 1 Che 
aterial uscé [his will produce a good Great Britan 10, 300 e, 69,000 
. } *Factory manager, the Burroughs Adding 
l \ ( \\ 1 ( | 1 1 l 1 
lity fl price than he cot nacht tenant 























FIG I. COST DEPARTMENT OF THE BURROUGHS ADDING MACHINE COMPANY SHOWING ADDING MACHINES IN USE 
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order is then sert to the foreman wh« 
starts that class of work and who must 
see that all supply requisitions, Fig. 4 
(factory form No. 281), and time tickets, 


Fig. 5 (factory form No. 275), for this 
order have the correct order number. All 
destroyed work is reported by the inspe 
tors on tickets for destroyed pieces, Fig. 6 
(factory form No. 276) 

Each workman registers his time on a 
form No 
from fills 
timekeeper’s daily report, Fig. 8 (factory 
The workmen fill out the 


clock card, Fig. 7 (factory 292), 


which the timekeeper out a 


form No. 277). 


time tickets, using a separate ticket for 
each account or order worked upon each 
day. The timekeeper’s daily report and 


the time tickets are indorsed by the fore 
man of the department, or his assistant, 
to the cost department the fol 
The 


separated 


and sent 


lowing morning time tickets are 


then extended, into accounts 


and footed on one of the special Bur 
roughs machines, shown on the right of 
the half-tone, which adds the hours and 
amounts simultaneously (see Fig. 9) \s 
this list is usually a long one, a section 


only is shown. The items at the top show 


part of the hours and 


amounts taken from 

















the time tickets and charged to account 
No. 8 together with the totals for that 
Burroughs Adding Machine Co. 
YY 
No. 
Na t 
Rate._‘ 
[ 
Week Ending 
FR 1° 30 ism 
ry 2: } | 
N 
MON 4° 17 4*= 03 
£8] 5° 03 = 07 
WEL 6° 1 62 )) 
. 
| | 
f i += 36 iv 
‘ee SER aint Roan — ws | . 
Total Time 
Received I ~ 
r 4 * , 
} 
if a. ra v 
G, 7. FORM 292, FRON 
? £ _ 
DAILY PROOF REPORT ‘ " are. YO 
rmseruesy L?#o) 174 
| zolzl 
| en hie 
— | } P97 \72.)°87 
ly9lz 
7 . 7 ,| j | ‘ t+ 
r] Perr = 
a Zlalw-7icel | 
- 47% } } 
| r) we 4 
; | [7 
~ } Rocka | 
7 | | | 
vorA é 59 l7>] | 
quan , . ox Be Se eis 7 
Burroughs Adding Macb ne | Factory Form No 2 
FIG. 10. FORM 287 DAILY PROOF REPORT 
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TIME KET 
SRKMAN'S N ‘ 
—_eee phat A a ae — 
” a NTN 
; lee bh hn a 
aT | __AMOUN 
" h [ce 
7 a 1 1 | or ere 
™ ; 
4 
7 4 4 
FiG 5 FORM 275 TIME TICKET! 


account. The remaining figures show the 
total hours and 


totals 


account numbers with the 


amounts charged to each. These 
are balanced with the timekeeper’s daily 
report on the daily proof report (factory 
form No. 287), Fig. 10, showing an exact 
balance between the time- and cost-ke« pers 
daily. 
All cost 

tickets, 


filed by their respective 


records, supply requisitions, 


tim reports of destroyed pieces, 


etc., are numbers 


\s each order is finished its records ar: 


taken from the file, computed on the add 


ing machine and the information pertain 


ng thereto entered on the cost record 


(he orders for standard parts or sym 


bols are filed by symbol numbers, being 
No... __ 999 
Name Zorn 


This Side Out. 





REMARKS AMOUNT 
| 
i 
BACK OF A CLOCK CARD Fi 
yw 
STYLE* 
q 500- 
| 
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FIG. II 


SPECIMEN 








; 
M nN s f £ N 
i . 
y 
IN { SIGNE 
Burroug iding Machine Cv., Factory I No, 2 
FIG. 0. FORM 270 RECORD OF DESTRU PIECES 


separated in the files by an index card on 
the 
graph of the piece and on the 


front of which is a blueprint or photo 


back a list 


of the regular operations, by numbers, to- 


gether with their standard or average 


work prices being given in 


} 


tion numbers by the 


No. 278), Fig. 12. As 


the operations are finished the 


tions (factory form 


hours and 


amounts of t tickets of each diffe 


ent 


e time 


workman are footed and the amount 


divided by the number of hours showing 


his earnings per hour (see Fig. 13). The 


workman’s number, 199, and the operati 


number, 7O are TT 
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list, the hours and amounts on the time 
tickets added, and the amount divided by 
the number of hours, showing his earnings 





2 60 
5% 2.01 
oy! > 99 
é - 7g > 
) 2.25 
5% 1.44 
7 1.75 
2% 69 
Y% 20 
2% 61 
72 1.72 
Su 1.38 
3M 1.05 
7 1.65 
WE 17 
8 71614 147 .68* 
3 19% 8.09 
5 19% 2.05 
6 9% 1.95 
8 716% 147.68 
705% 159.77* 
FIG. Q. SPECIMEN LIST SHOWING HOW TIME 
TICKETS ARE FOOTED BY THE ADDING 
MACHINE 
| = 
FIG. I2. FORM 278, COST RECORD OF 
OPERATIONS 
199 707 
* 
14 38 ; 
2% 54 
9% 2.10 
1% 60 
15% 3.62* 
1,525 7 
362.00 
9,847.50 
9,847 . 50 
984.75 
984.75 
984.75 
23,011 .25* 
1.90 
2.70 
10.50 
3.00 
18. 10* 
20 ; 
181.00 
181.00 


362 .00* 
LIST SHOWING 
A WORKMAN 


13. SPECIMEN HOURLY 


EARNINGS OF 
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per hour to be $0.23 $433, or practically 
The number of pieces shown on 


24 cents. 
the time tickets are footed and compared 
with the the 
number of pieces multiplied by $0.20, the 


Order, ana 


number on thx 


rate per 100, proving that the time tickets 


were extended correctly. These items are 


entered on the cost record of 


At the close of each 


operauions 


week's business a 





trial balance 1s made on the adding ma 
chine showing the hours, amounts, sup 
plies, and totals by departments and ac 
counts; these are balanced with the pay 
roll and supplies issued by the stock 
keeper. 
Turret for Cartridge Cases 

Che machining of the head of cartridg 

cases or shells, such as turning the rim, 


facing the end, drilling, counterboring and 


tapping the fuse plug hole is not a heavy 


r a difficult job except for the incon 
venience of getting the work in and out 
the chuck 


[his problem was solved by the Bar 
dons & Company, Cleveland, O., 
by hinging the head of the turret on 
irge stud C by means of the circular rack 


Oliver 


shown This is operated by a_ pinion 

driven through bevel gears by the handl 
and the head is locked in position by 
pin in a hardened-steel bushing in tl 


top of the bed, under control of | 
[he front 


down 


end of the head is 
as shown, the gib covering and pro 
tecting the 
is at work 

Operations are 


circular rack 
started by swinging the 
rtridg« 


the 


head as shown, inserting the ca 


and 
hand-wheel on spindle head. To prevent 


case closing down the collet by 


the spindle turning while this is being 
done, the handle G is moved to throw 
locking pin into the large spindle pulley 
and is withdrawn after the chuck has been 
closed on the work. Then the head is 
swung into line and locked 
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[he cut-off slide carries three tools 
which face the inside f the flange, tace 
the end and chamfer the ede Tt flange, 
and each tool is independently adjustable. 

Cases which are long enough to project 
through the head are faced off by the back 
slide, being supported by expanding bush- 


located on bar D which is carried by 


ings 


support / These bushings also serve as 
stops for locating the position of the cases 
in the spindle. When completed they are 
forced out by the ejector seen in the front 


of the spindle and operated by the lever 


he drilling, counterboring and tap 
ping are done by the turret with regular 
tools 
Some of the main dimensions § are 
spindle bearings, front 9'2x8 inches; back 
8'4x5'% inches; hole 7’ inches; pulley 20 
inches: swing over bed 26 inches; over 
slide 71 inches 


/ 


Using Up Broken Drills and Taps 


The Rockford Drilli | ine Com 
any, Rockford, JIL, sends us its device 
using up the short ends of taps or 
ills whiel ive been brol ff 
This 1 v simple at ists *of a 
— Sh we 
| 
ING 1 ROKEN DRILI \ PS 
piece of brass or iron tubing hree or 
four holes are drill i t tubing and 
melted babbitt lead, is then poured 
to the tubing The holes in the tubing 
ire put there for the purpose of anchor 
ing the babbitt. By this simple device the 
broken en f twist drills can be used 
ve sucessfulh 




















TURRET LATHE 


FOR TURNING ¢ 





ARTRIDGE CASES 










940 


An Irdex Die for Armature 
Punchings 





By K. S. ALLEN 

I have read with interest and profit the 
various die articles that have appeared in 
the AMERICAN MACHINIsT for a number of 
years, but I do not remember having seen 
anything at all like an index die that is used 
extensively by one of the large electrical 
firms of this country for slotting armature 


punchings. Who designed them, or when 
the first one was made | do not know. I! 
first saw them about 10 years ago. So far 


as | 


made of 


know there never was a drawing 


any part of them. I was con 


nected with the tool department of this 
firm for a 


number of vears. My duties 


inade it necessary for me to know the 
construction of the dies. I took a num- 
ber of notes and sketches to assist me, 
and from these I have obtained the data 
for this artich 

Dimensions given on the parts of the 
die |] can vouch for \ll the dimensions 
on the punchings, except the thickness, I 
have assumed for the purpose of illustrat- 


ing the construction of the die. However, 


they are not very far from some dies 


which were made. Doubtless we made as 
many as 50 of these dies in five vears, and 
it always seemed to me that, for cheapness 


ind efficiency, they were as good «is any 

thing I ever saw in the die line. Of 
course, compound dies may be made to 
produce such punchings when they are 


wanted in quantities large enough to jus 


tifv the making of such an expensive tool 


I expect to have something to say im an 
other article about compound dies as they 
were made and used by this same firm. 
The material to be cut is always soft 
sheet iron, not over 0.028 inch thict, while 


most of it is 0.016 inch thick. It is alwavs 


blanked out to correct diameter outside 


the 


Ihe usual practice in the 


and inside and keyway cut with a 


blanking dic 


press room is to punch two sheets at a 


time of the o.o16-ineh thickness 


lhe punching used for illustration in 


this article 1s indicated by a broken line 
at NX, Fig. 1 It 18 in position on. the 
index plate and the slots have been 


punched. It is 27 inches outside diameter, 


20 inches inside diameter, with a ™%-inch 
keyway, which fits over the piece /7 and 
prevents it from rotating relative to the in 
It has 94 slots 

The first thing to be settled when pre 
build 


punches are to be used? 


dex plate 


paring to these dies is, how many 


It might be sup 


posed at first thought that it would be 
necessary to make the number of purches 
such that they would divide evenly into 


the number of slots required in the punch 
ng; but such is not the case. In selecting 
the number of punches to use, two things 
are considered, first, to use as many as 
practicable without making the die block 


too large. If this happens to be a number 
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that will divide evenly into the required 
number of slots all well and good. More 
often than otherwise they do not come 
even. Then the second thing to be watched 
is to see that they do not come too near 
for in that the and last 


notch in the index plate will interfere. 


even, case first 
Six punches can be used to best advantage 
for the punching under consideration. 

The component parts of this tool con- 
sist of a cast-iron die shoe B, Fig. 1, a 
die D of tool steel about 8x5x1% inches 
thick, with six openings to receive the 
punches. It will be noticed that the open- 
ings are about 1/32 inch longer than neces- 
sary to make the slots. The punches are 
made to suit these openings; this msures 
slots. The 


opp site the 


clean three round openings 


indicated punch holes are 


to help 


caused by 


simply dril] holes through 


the 


put 


equalize internal strains 


hardening. The die is held in position in 


its shoe by two set-screws M and a stop 


pin O. The ends of the die are cut at an 
angle of 15 degrees from the vertical. 
The set-screws are '4 inch diameter, of 
hardened tool steel, and have a_ round 


point which takes its bearing on the die 
itself without any gib of any kind. Inade 
quate, it always seems to me, yet it is the 
standard method of holding such dies in 
The 


was 


that factory and has been for years. 


only trouble | heard from it 
that the 


which | 


ever 
set-screws got used up very fast, 
that 


sometimes do not hold well and the 


suppose is evidence they 


oper- 


ator used a large wrench on them; al 
though the fact that a die setter uses a 
large wrench on a small screw is_ not 
always proof that the screw would not 


was Sei 
The 


source was so small as to get no consider 


up with a wrench 
this 


do its work 1f it 


of suitable size trouble from 
ation when it was compared with the ad 


vantages gained by this simple method of 


holding the dies 

[he index plate l’ is a forging. Some 
of the small ones are made from a solid 
plate without arms, but all of the large 
ones are made as shown, with a hub and 
arms Ihey are all made of the same 
thickness and the hub and arms are ap 
proximately the same size. This index 
plate is mounted on a standard center, 
which consists of three parts 1’, Il’ and Y, 


Fig. 2. It may be well to state here that 
the section shown in Fig. 2 is a vertical 
section taken on line 4 4, Fig. 1. These 
centers are made up in lots of a dozen 


or more and serve their purpose to per 


fection The part I’ is of machinery 
steel. The top end has a thread 54 inch 
long, 2% inches diameter, 8 per inch ex 
ternally Internally it has an opening 


which is a mitttilated thread of very coarse 


nly one-quarter of a turn on 


pitch with 
This opening was designed to 
the 


each sick 


receive a suitable plug to clamp 


punchings, but in most cases it was not 


necessary to use this clamp. The lower 


end is a taper bearing 134 inches diameter 


at the large end, 1'% inches long. The 
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taper is 10 degrees from the cent«r line, 
or 20 degrees included. The part W is a 
hard bronze bushing with an external 
thread 15¢x12x1 inches long. The head 
is 2 inches diameter, notched to receive a 
spanner wrench for use in adjusting the 
index plate to suit the die. The screw Y 
is 7/16 inch diameter with a very large 
head. 

Returning to the index plate. The ma- 
chining of it has no special features until 
it comes to making the index notches. 
These are of the shape indicated with 
their effective sides at an angle of 60 de- 
grees to each other. To notch this plate, 
set the index head on the milling machine 
to cut 94 notches. As we are to use six 
punches cut only every sixth notch, * = 
154. Starting at the notch that is engaged 
by the index hook E, Fig. 1, and notching 
around the plate clockwise, cutting every 
17 notches are cut 
over-reach the first 
of two slots; 


sixth division, until 
The last notch 
one by the 
the plate is divided into 15 equal spaces 
four-sixths of a 


will 
amount hence 
and 

The two-sixths of a 


of six slots each 
space or four slots. 
space over-reaching into the first space 
does no harm whatever. Sixteen strokes 
of the press complete a punching. 

The operators have no trouble in getting 
the swing of things in a short time, so that 
the press runs continuously from start to 
finish of each punching. 

The punch member consists of four 
principal parts P, O, S and T of Fig. 2 
The part P is known as the punch holder 
and is 
plate , 
is a plan view of this plate ready to b 
fastened to the under side of P, with No 
14-24 flat-head 
dowels, The punches proper are indicated 
by 7, and are of tool steel hardened and 


f machinery steel; QO is the puncl 


also of machinery steel. Fig. 4 


machine screws and two 


ground with the top end annealed, so that 
they may be riveted into the punch plate Q; 
S is a stripper plate of machinery steel, and 
is bolted at each end to the press ram in 
such a» manner that pieces of rubber ar« 
used for springs and drive the plate low 
enough to strip the punches clean. 

The die D, punch plate Q and stripper 
plate S are all made with openings located 
exactly the same. ‘To accomplish this a 
templet is made of sheet brass about '¢ 
inch thick. To lay out this templet 1 
is necessary to find the value of the chord 
C, Figs. 1 and 4. The value of R, number 
of slots and the size of the punches ca 
all be taken the drawing of the 
punching. Of course, C and R may be 
taken to the outside of the punches if on 
prefers. The method of finding the chord 
is the chord C: Let 

the required number of slots, lec m 


from 


same. To find 
the number of punches used, let nz th: 
number of punches minus one and let FR 

the radius. There are 360 degrees in 
but the number of slots 
required will seldom divide into 360 even, 


a circle, since 
it is better to reduce the whole circle to 


minutes, 360 < 60 21,600. 
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21,600 X m, . 1148.936 J, _ outer end is threaded to suit the bushing 
= minutes spanned = 574.468 s ‘ ‘ee 
Thes n . 2 574.468 minutes in half jy , Fig. 2, then slotted and a binding bolt 


by the chord C. the angle N, Fig. 1, is inserted (this bolt ts a com 
oe mon 3<-inch machine bolt from the store 
If one has a table of chords given te de- This reduced to degrees, minutes and ; ; ' 
aad stg: ; ; , room): G is then carefully bolted an 

rees and minutes, it is only necessary to decimal parts Of a minute equals 9 degrees oy 
8 . y ? f 4 i , & doweled to the die shoe B [The index 


take from this table the value correspond- 468 minutes. In a table of sines oppo 
” table =P 34-4 . hook £, Fig. 1,is then mountedon B. his 





























ing to the minutes found by the above site 9 degrees 34 minutes find 0.1661951. Socal deals n a tool-steel pin Z, | 
, ( S gs oO a tool-stee in Z, Zs 
formula and multiply it by the value of Our angle is more than 9 degrees 34 ind 3. This pin isa tig! the hool 
. : . : and 3 is pin Is a tight fit in the hook an 
R to obtain the length of the chord C. minutes and less than 9 degrees 25 min ; 
. a nice running fit in the bushing u Lh 
~ bushing 1s pressed into the die sho \ 
ie M \ the dic S worn down by grinding the head 
Ol this bushing i ut down to sul and 
the index plate is let down by turning 
the bus] ing |] 1 he hook / 1s neld t 
‘ ty) its work by a spring / \ handle A ot 
_~ v, strap iron is pivoted on G and sunported 
it if outer end by a Strip Of strap ror 
L bolted nd to G and t 
; ? ennng B, as indicated in big. 1 Phi 
andl ( i tcnet k pivoted t 
\ & it [his ] 1S eld to W rh b 
)\ spring / Springs / and are so p 
"| porti ied that 1 ' ‘ handk 
\ \ he ind plate he t W ease 
I 4 ‘ 
| the , ‘ ld plac 
, \ ry ! 
| +t | A secu el I t t VI t B rt 
} ’ 
) “1s } x . _ 
i 
= teel w gy end re 
/ 
/ | ii onad Saeet ; 
j / 
/ ! lex 
) 
J L- lh g 
| aa 
4 Pf 
ad 3 Sayings That Fit the Shop 
A 
tee a es \ R 
@ I 
————3 | | : 
| hit ho] 
uu | Jit | 
i - ~ 
E A { } 8 DG o . 
: u | 
\ 
4 | QO 
ITC Tt __-s 
"* ponctnaginens Hamibease” 
Sh A C/I s — . 
[_D_. rr . 
on a Eh oa J 
G Ww . 
| G 
NDEX DI k N 
ware that 1 mak | QAR 
te ot chord ) degt l pl 2 1S ~ 
ite It may interest some to | \ mount to add 
‘Chamber's Mathcmatical Tab! : inutes, 2868 0.4 
‘kk that may be obtained for a mod imal p 
price, and contains such a table; lropped wl 
ther trigonometrical tables lecimal point 1s | 
same result can -be obtained fro S 
ble of sines, but not quite so readil Phen 61 3 fo ; 468 
he sine of half the angle multiplied ve a. 16610 sa ual * 
twice the radius equals the chord ot sae 
' ‘ . > seCOl i , 
nel In this « / 12 seconds, 2QQ10: Vv » QOIO 
4 and n : Substituting thi With the ened found lacie 
in above formul to find the subdivisi 
foo X § : vening pune \ 
11.48.9360 minutes in the : 
in . , 
94 c 
whok pe late i 
] ley | 
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A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 
Jig for Machining Piston Rings 


Piston rings for internal-combustion 
engines are usually turned all over and 
from their awkwardness to hold are fre 
quently an expensive item in the machine 
shop. 

Having a great quantity to 
ture, of varying sizes, we spent some con 
siderable and after 
trying various methods, with more or less 
success, the decided on 
for beth concentric 
and foupd to be good and cheap, which 


manufac 
time experimenting 
were 


following 
and eccentric rings 
virtues do not always run hand in hand 
on machine work. 

The 
usual way, rough-turned inside and out 
with a double tool on a boring mill, then 
cut off with a multiple tool with sufficient 
blades to cut up the whole pot with one 


rings were cast in pots in the 


K & 


feeding in, these being set slightly in 
advance of one another to insure the first 
being cut through before the next was 
too weak to drive 
They were then edged with a doubl 
Nh 
2 +—________—. 
{ 4g 
eS 2 tS | 
Cc 4 — G 
} 
+ r—i| E 
R I : s oq 7 & F°* 
. e. A an 
fra | THe: 4 
ehehiahi tts Nhe, 
FIG. 1 B A - 
D 
SD) « H K (@))| | 
ae — SA 
J O)7m=J Fit 
i RY/AY "| 
4 ¢ Al 
| 
k m M 
Grey | fi oy | fd 
G | 
z G 
j GET 
- N 


BORING THE RINGS 


tool on an also on a 
boring 


sary when clearance is given between the 


expanding mandrel, 
mill, which operation is unneces 
sides of ring and grooves in piston body, 
which is the practice of makers. 

A milling machine cut out 
mecessary to give sufficient spring to the 


ring, after which they returned to a bor- 


some 


what was 


PAY 


FOR 


ing mill for the final operations of finish- 
ing inside and out, which were done with 
the help of the following jig. 

In Fig. 1, A is an adapter with spigot B 
turned to fit table of mill. C is a plate 














free to move the required amount of 
‘ N rr? 
’ L 1, 
wee 
H © 
H 
} 
i 
): 
D ™ 
as 
FIG. 3 
Y 
[J 
nfo 
| 
: 
-— 
ia 
we ‘<8 == 
ein al 
ESSSSSSSSSSS SS > 
A 
FIG. 4 
MACHINING THE OUTSIDE OF RINGS 


‘entricity endways on A, but prevented 


r 


‘om side movement by lips DD. Spigot 


E is turned concentric with B, when faces 


I’, Fig. 2, are together 


\ pair of clamps GG are bored 1/32 
inch larger than finished diameter of rings 
and held together by bolts H, also 
fastened to plate C by tap bolts J. 


Bolts K K, 


purposes, holding C 


and 


in Figs. 2 and 3, answer twe 


to A and the whok 


of the jig to table of machine, the holes 
through plate C being slotted to allow oft 


it being moved endways when required 
lo operate, place clamps in position as 
shown in Figs. 1, 2 and 3, close faces /. / 


together by means of screw .V/: tighten 


ill bolts, 


position 


then place the roughed rings in 


inside clamps, first inserting a 
enable the cutting 
When filled, 


ready for 


thin packing ring to 
tool to clear at the bottom 
fasten clamps N, and all is 
boring 

After 
it down with bolts P 


boring, insert bush O, clamping 
If this is not well 
done the rings will spring out when turn 
ing the outside 
Loosen bolts H 
slacken K, 
faces F together by means of screw R, 
tighten bolts K, then finish to diameter 
Bush O may appear rather 


deep at S, and also the screwed bushes T 


and J, remove clamps 


unscrew M and bring 


ly Uy, 


required 


USEFUL 


IDEAS 


unnecessary, but both result of 
experience paid for in the usual way. 

By having various clamps and bushes 
the same base will cover a large range 
of rings, and also by cutting more away 
at L they can be given any degree of 
eccentricity by the use of thin packings. 

England. W. J. B. 


are the 





Rifling a Bearing for Oil Distribution 


\ bearing, in which the shaft oscillated 
four thousand times a minute, became dry 
and cut. It was found impossible to dis- 
tribute the lubricant over the whole sur 
face because of the slight movement of 
shaft, so we broach 
grooves, for the oil, in the bearing. The 
broach was made as shown in the illustra 
tion at A. The part for the teeth 
3/32 inch larger than the body which was 
an easy fit in the bore of the bushing B 


the decided to 


Was 


The shank was long enough to go clear 
the bushing, and the end was 
tapered and provided with a pilot to 
steady it when entering the bushing. 
he teeth were made by cutting a left 
hand square thread about 4 per inch. r 


through 


) 
| 


D 


)! B 


THE BROACH AND FIXTURE 

lieving the back of the thread, then fluting 
in the milling machine and relieving the 
sides of the teeth. A fixture was made as 
shown at C. The top end of the broach 
shank was fastened in the sleeve D, which 
has a spiral groove in it the same pitch as 
the spirals on the broach. A pin in the 
fixture engages with the spiral groove, the 




















































the 
made 


bushing is fastened the base and 


br yach forced throug! it This 


in 


satisfactorv job 


Jersey City, N. J W. A. M 





Welding Chain 


chain welding 


1s + 
ittl 


which is not commonly known: 


Here's a trick in 


Given a number of short pieces of chain 
to be welded together so as to form a 
long chain, say for instance five pieces, 


four with five links and one with three, 
as shown in Fig. 1, four welds would 


=. on), 
Se 


on a B & 


usually be necessary, but the chain can b 
joined in three welds if one of the lengths 


same thing 


has three links. The holds 
good with any number of pieces, pro 
vided one of the lengths has two links 


less than the total number of lengths to 


be joined. 


The usual way 


+1 
be te 


link 


and 


y would open 
4 and weld it through B; open link C 


weld it through D; open link E and weld 
it through F; open link G and weld it 
through link H In this way we have 
four welds. 

The other method is to open link 
and weld it at 4’ through links C and D; 
open link A* and weld it at A” through 
links E and F; open link A* and weld it 


1’ throug inks G and H. In this 
he thes 


Henry BARNES 


we 1! lt pieces with on 





A Boring Tool 
c , ple of sood id 
l rem nory long af 
1e details of its origin are forgotten. A 
use Of this is the design of a boring tool 
vhich |] dl many y¢ 


saw employed a go 


g aving seen it describ 


ro, but never 


ipers, I submit 


yf the mechanical pay 


CSOD C 
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} } } } » 
his boring tool was used in boring 


tubes where it was 


the cutters for sharp 


long cylinders and 


necessary to remove 
bore, 


ening several times during single 


but the design was such that this could be 


done as often as nm without en 


essary 
whatever in re 


the bore 


countering any difficulty 
setting the tools to continue 


exactly the same diameter 


Fig. 1 shows one of the cutters in detail, 
while Fig. 2 illustrates the method of 
mounting the tools in the boring head 


i 
Several of the were mounted in a 
single head which was carried on an ordi 


feed 


cutters 


nary boring bar having a screw 


A " A 


FLD 


D E 





THE CHAINS TO BE WELDED 


Phe made of tool steel, 


cutters ar 
properly hardened, and when 


first put in 
\s they be 


come dull on the cutting edge B, the face 


service are ground as at A. 
is ground back and a cutter can be used 
until it is ground down to the condition 


sh wn at . 


When the cutter is place 1 in the holder 
it stands at an angle of 60 degrees with 
the axis of the boring bar and presents a 


‘utting edge parallel to it. 


| | 
re 
a 


: \ 
Cc 
A 
‘ ING TOO 

\l I i¢ S een tab 1 Shim 
e pl under t l rails 
( cutt to pi ) nig I t 
nal bore 

| he cutters 
differential screw clamp, shown in detail 


in lig. 2, while a pin at D prevents 
ider fi t 12 ¢ 
( Is 1n a 1d1 ) l 
row. 
It will be readily t é 1 
Ss gI id it is necessary to re 
__ 
nf Fy 
~ 









1S 


maintain 
original diameter 


Worcester, 


A Simple Method of Drafting- 


In order to 


drafting, I put 


in 


lant 


drawing room is in the plant of a firm 
facturing ymatic stokers and the 
A 


drawing work consists, t i large extent, 
ef layouts showing stallations, each 
one of which requires an individual set 
of drawings One of the reasons for 
starting to keep an account of the labor 
cost was to deterinine the amount of ex- 
pense incurred by the different offices from 
the drawings they required 


line 


if 


\ om) \ aS \ ) 


noe ww rh int i number yf 





a tor the hours spent 


ther ceaticl ’ rrang¢ 
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in the head so that the cutting face 
the center of the bar to 
a continuance of the bore on the 


with 


Mass H. H. G. 





room Cost Accounting 


ascertain the wage cost for 


into use a card system. The 


H 


which is 
iddition to 
listed 


with 


I and 2 how the card 


in the 
etc... ire six 
work spaces 
on each class 
]1 cost figure it the draftsman’s 


al 


record for 


reverse, 1S 


l 
' 


work By using the 


space 


number 
nature of the 

contain the 
reck 


job to a 


final 
On tl ignment of a 

iven a card properly re 
and re 
ord as the 
oressc When the j is finished 


18 


1 
ony 


remains 
ng wage costs 
tl card nstitute i permanent 
At the 
W or month, as convenient, 
individual 
his record 

against 
ut the card 


ire classi 
er and filed 
umber 


numeri 
on 

drawing the wage cost 
vy drawit n readily referred 
ment for 
is to classify the 
conven 
and in- 


layout drawings 








Detail drawings of special equip- 








ilar layouts 
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C. Detail and assembly drawings of 
standard machine parts 

D. Detail and assembly drawings of 
shop equipment 

E. Standard dimension sheets and simi 
lar data 

F. Checking, filing, blueprinting and 
miscellaneous clerical work 1n the draft 
ing room. 

G. General work in connection with th 
shop, not contributing toward drawings 


Detroit, Mich G. H. Haicu 


A Multiple-piercing Die 


The illustrations show a piercing die 
for piercing the eight holes aa, as shown 
at Fig. 1, at one stroke of the power 
press. Fig. 2 is a partial sectional eleva 
tion of the punch and die, and Fig. 3 is a 


plan of 
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FIG I THE WORK 
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arrow E. The die as shown in Fig. 2 is 
in the closed position, without the work 
F, in Fig. 2, is a tool-steel ring beveled 
at the lower inner edge, and is driven 
down by the four punches e, located 1 
the punch holder K. The bevel part of 
the ring F, working against the bevel ot 
the outer jaws G, which carry the pier 

ing dies b, shown in detail at Fig. 4. 
forces them toward the center of the dx 
and they come to a stop as soon as tli 
ring F reaches the straight part, afte: 
which the punch H continues to descend 
and drives the four inner jaws /, whic! 
carry the piercing punches cc, outward 
far enough to pierce the work. The work 
is, of course, between the piercing punches 
and dies with the flange of the work 
resting on top of the dies >. The inn 

jaws with the piercing punches and pun 

holder are shown in detail at Fig. 5; the 


work in the slots d, shown in the stake / 


mies i 














THE PUNCHES AND DIES 


th 
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which is- shown in detail at Fig. 7. After 
the die performs its work the ring F, as 
the ram of the press rises with the punch 
holder K, and punches eeece and H, is 
returned to its normal position by means 
f the four springs f, one of which is 
shown in Fig. 2. The outer jaws G are 
driven back by the springs g coming to a 
stop against the bevel of the ring F, the 
nner jaws J being brought to their nor 


al position by the levers hf, which ars 
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fall through, gib-screw and dowel-pin 


holes, etc This detail also shows the 
channels in which the outer jaws G 
slick 
Che spring plunger L ha 
end of which rests against 
the inner jaws /, when tl 
normal position, and wl 
for the end of punch H 
and release the levers / 
part of L, when driving 
out, the object of the 
te bring the jaws / 


s1t1i0n 





ers 


equipment 


Backing-off Cutters in the Lathe 


and 


did 








952 


[his method may not be as new to 
thers as it was to me, but it deserves to 
better known for it will be a great 


help to men who are expected to turn out 


st-class tools with poor equipment and 
there are many such 

P. A. FREDERICKS. 
Grand Rapids, Mich 





Making Accurate Screws in the 
Lathe 





Recently while sojourning in Detroit, I 
had the pleasure of an interview with 
J. P. Lavigne, of the Lavigne Manufac 
Lavigne was 
While 
reminiscing over times, places and people 
in Connecticut, the subjeet of the mi 
crometer which Mr. Lavigne used to 
manufacture, came up, and he explained 
how he produced the practically perfect 


turing Company. Mr. 
formerly of New Haven, Conn. 


screws which are necessary in good 
micrometers 

The simple ingenuity of the scheme 
so impressed me that I secured permis- 
sion to write it up for the AMERICAN 
MACHINIST, where I believe it will be 
read of with interest by many mechanics, 
for it is doubtful if many would know 
how to proceed to cut a precision screw 
without a lead screw, and in this case 
well known maker of precision screws 
had failed to furnish a screw which was 
considered satisfactory 

An ordinary make i4-inch lathe 
was secured, and stripped of all its feed 
mechanism, both turning and screw-cut 
ting, and a substantial cast-iron fram 
the back end of the headstock, 


bolted to 


wn in th mpanyving freehan 
tches. The back or i f 
4 
= 
st 
i 
J 
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vas planed straight through lengthwise, 
and a slided carefully fitted; on the face 
of this slide was fitted the lead bar « 
which was attached at one end with a 
lowel bolt, and made adjustable at the 
ther with an adjusting screw and 
clamping bolt, and set at an angle as 
shown 

On the front of frame a and at right 
angles to its axis, was planed a seat for 
the slide b, which was carefully fitted im 
place, secured with a plate gib, and at 
tached to the carriage by the rod c. At 
tached to the slide b by a dowel stud, 
nd nut washer, was the yoke shown in 
the detail at g, the fork of which fitted 
accurately on the lead bar e 

The lead bar was made as accurately 
as possible, three being made, and_ all 
scraped and lapped, until any two would 
show straight when placed together, 
which proved them all to be straight 

Firmly attached to the back of the 
slide d was the rack f, and connecting 
+] 


this with the lathe spindle was a train 


f gears as shown in detail sketch. These 
gears and rack were made by a firm of 
calling 


gear specialists, the specification 


for a tooth which represented complete 
turns of the worm in the dividing head, 
which assured at iccurate gear, the 
me applying to the rack 
Now it is obvious that with this rig 
position when the spindle was run tor 
vard or back the slide d moved up or down, 


the lead bar e¢ moved the slide D laterally 


or out, and the latter the lathe car 


riage, so that the relation of the spindl 
nd carriage was the same as when cut 
ng threads with a lead screw; and it is 
lso obvious that if the lead bar was ad 


sted, to correct 1 screw sav one 
housandtl its total length, this 
: \ 
a \/ | 
a a J , oe f- yr — 
—E i ; 
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| rT 
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thousandth would be accurately sub-di 
vided into as many parts as there wet 
threads on the screw. 

\Ir. Lavigne states that he subimitte 


screws cut with this rig, to 
hrm which has world-wide reputatior 
for accurate screws and screw gages, at 
their expert pronounced it a perfect scr 

within his ability to measure it 


This all happened some seventeen yea 


igo, and may seem like pretty ancient 
history. I suppose the micrometer makers 


lave a better way than this, and am sui 
whatever method they use would mak: 
mighty interesting story 


Detroit, Mich l HEODORE 


A Chip Guard in the Boring 
Mill 


At the works of the Brown-Lipe Gear 
Company in Syracuse, they use a number 
yf vertical boring mills to finish nickel 


1 


steel forgings for their steering gears 




















\ CHIP GUARD 


fhe boring mills are run at as hig! 

d as the tools will stand. 
Formerly the chips were thrown 
entrifugal force all over the place 
Some master-mind laced a short 


f old belting around one of the tab 
t half-round notches for the chuck 
to enter the holes and started the machi 
[he chips fell to the face of the ch 

retained by the belt 
When necessary to clean, the belt 


y removed and the chuck is left cl 


and were 


Casi 
for cleaning. 

[he first one made so proved its us 
fulness that all the other mills have bee: 
similarly equipped. E. A. DIXIE 


New York 


ne 
be 
ex 
lat 
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Rigging a Boring Mill to Ma- 
chine a Large Fly-wheel 


Scheming and ingenuity are sometimes 
necessary to adapt machine tools for work 
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ranged to slide on this column guided by a 
key F and receiving its motion from the 
nut G. This screw P is 
and the star 
contact with a 


screw P in the 
driven by miter-gears M 
wheel Q. 
finger fixed on the frame D 


This comes in 





beyond their capacity. Such a situation On the bracket E travel two carriages 
existed when we wished to machine a HH which hold the cutting tools. Their 
large fly-wheel on a boring mill. The feed is from screws actuated by star 
B 
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Tab B v i | 
BORING MILL RIG FOR MACHINING A LARGE FLY-WHEI 


ill was one of those in which the frame 


lides away from the table so as to ac 
mmodate large pieces of work within 
ts range. In this case, however, even 
when the frame was set back it was im 
ossible to work near the center of the 
stings. In fact, there was a distance of 
early 80 inches between the cross-rail 


nd the center of the table 
The hub of the fly-whee 
tted lines in the accompanying figure, 
1 the surfaces to be finished are indi 
ted in the usual way by the small letter 


| 
| 
i 


is shown by 


It was necessary to develop a devic: 
ich would both the top and 
ttom of the fly-wheel hub, as well as 
sh the bore. y 
Referring again to the figure, the device 
lich we developed was arranged as fol 
vs: Into the hole in the boring mill 
le .was fitted a cast-iron column A 
ided and held at the top by the arm D 
ich was securely clamped to the cross 
A brass sleeve B and a cast-iron 
hing C formed the upper bearing. A 
bracket F 


machine 


riage was ar 


support or 





and is driven by a screw and 


and the tool block & 


slides on it 


star wheel arranged 


to be regulated for hight by the conical 
wedge M. The boring was done with a 
boring head built something like the car 
riage bracket #, and carrying two tools 


With these special tools and devices th 
facing of the top and bottom was done at 
the same time, and while the hub was be 
ing bored the rim of the fly-wheel was 


turned with one of the regular heads of 
the boring mill 
Erie, Penn P. FENAUX. 





A Jig for Drilling Spanner Holes 


Figs. 1 and 2 show a jig for drilling 
loose pulleys 
different 


Fig. 2 can 


spanner holes in caps for 
We use it for three or 


[he collars ¢ 


tour 


and f in 


sizes 

















FI¢ I 


put on instead of the one that is on 

fit the hole in cents of the cap in the 
jig in Fig. 2. Fig. 1 shows the jig. Fig 
2 shows the cap held in the jig by the 
gripping handles nd [he screw d 
holds the cap in its place while it is be 
ing drilled JOHN | \ NDERSON, 

Winchendon, Ma 

Phi p us used t] itacture 
f alcohol Salvad is entirely of 
French The plants in this industry, 


1f which there are 62, vary in cost from 


—— a » 
15,000 silver (S1224 to S120 

















2. THE 
wheels which can be seen one at either 
end of the bracket & 

The surface indicated by the letter X 


was finished by tools carried in tool posts 
n the carriages H H, the facing on the 
bottom was accomplished by using the de- 
vice consisting of the guide J bolted to 
the. boring mill table, the carriage K which 


H . 
gold), according to capacity) Che owners 
yf plants, w were interviewed in this 

ecti uld give no reason for their 
preterence french apparatus except 
hat they had been accustomed to its use, 
nd their attention had not been specially 


called to apparatus manufactured in any 


ther country 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
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Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


FOR THESE 


10-inch wood 


, 
s saillie . ngs, on mm each side, tor 
Brakes for Hoisting Engine 
lined brake bands. Water is run inside 
] ? 
: the r rry away the generated heat. 
\t page 779 is a description of the ap = nie. _— Pc rams ; 
; : On shorter planes, a plain’ cylindrical 
plication of a fan brake to th drum ot : ae 
I l t from drum from 6 to 8 feet diameter by 6 to 
a hoisting engine for lowering stone tron 
, 10 feet long, or even longer, built up with 
a mountain side by means of an incline it ' 
. . yood lagging on cast-iron spiders with a 
also an application of an air-compressing I si bl ; 
, steel shaft and suitable strap-iron or ste¢ 
cylinder with receiver, the air in the r a ag nT ae eg i adil ie 
ceiver being used on the return trip to ~°™ eartigg : ssn geet, ase 
.. y Witl , very simple, cheap and highly efficient 
operate t hoisting engin ith each Be 
ni cases of gravity planes gravity 
of these contrivances, as I understand it, | | i | pp ’ : 
ld « work of the plane; no en 
a hoisting engine is used to pull the empty . a 
= : , g1n ) power wil Ye require: 
car up the incline Chis problem of low ' also — 
| ’ (y ity plan . vonen properly designed, 
ering mineral from a mountain side has . 
n be dc to operate with grades as low 
been solved so often, so simply and so 
' , ; : 3} per cent., depending on length. 
efficiently in the coal-mining field that one é j lid 
' i MDIMNe machinist did a very cred 
can hardly imagine an engineer using : 
: ' tabl ( nical job in rigging up his 
pow » pull his empty cars up to the : ; ; 
k later his air-compressot 
ILI wih : much powe ee 
lind ) Cel nly would have saved 
(tl ¢ ( ted y I desee ling | d) : 
s oth In equip 
pr l emplo ‘ 
I \\ ve would arrange a plant ik ployed a 
rete 1 heir eng 
the ferred to would be to vi 
simple ¢ i incline with a drum at ih: 
11 hl 1 ’ INI X \\ ' \\ Hi EY 
top } | sult ) 1) 1d ) K 
will ‘ ) leadu Is — 
and | e cars in su \ Ti Rec we f Machine Tools 
ime Recorder for Machine Tools 
tha ( if ( a CSCI cer 
thy ] uld ‘ at tw 
‘ \ vLS iddl Y ice lus 
pl det \\ \¢ | ‘ a2 <95. In us 
I; ) ) < t | ve & Ss] iD Ma 
T< ( ) | 1 | | , | nd 
Tile 1\¢ ) \\ _ mn) ' wit 
by ] \pp 
fi 


ALSO wi 
m. 

may say | was approached by a firm mar ag 
keting a similar device some months ago tr: 


In the course of discussion the foregoing 





ebjection was mentioned, and, rightly or th 

wrongly, they agreed with me and did n n 

press its merits mM 
Glasgow, Scotland H. A. DupGeon 

Wi 

Crosswise Holes Through Cylindn- ee 


cal Work fl 


\s Mr. Jehn, at page 661, has mildly 


~ 





taken me to task on this subject, I wisl 
to say that the word “difficult” was use es 
in a comparative sense, meaning that - 
hole crosswise through a round bar was 
more difficult to drill than one throug! 
flat plate, the former requiring more mx 
chanical skill to accomplish or else n 
apparatus, and in this | think Mr. Jk 
will agree with mx It was my fault 
not so stating the facts in the first plac 
In regard I th \ cent r, that isap 
f apparatus that I never had any . 
svreat affection for. As ordinarily mA 
in one rigid piece, if used in a lathe wit ” 
left-hand feed-screw in the tail spindl e 
ind a slight amount of play in the spli - 
(conditions frequently met with), ther ; 
tendency of the work and tail spindl 7 
Wist just as drill commences ; 
roug] nil is tendency is it 
direction to ager ¢ matters 
the drill to dig in mor nd p 
rreak. Besides this, when the work 
» follow lrill in its rotation, 
V-cen do so, the work 
id \ climb up the sides oi \ 
( s es s still wors | 
Mow I I Ne! secs. Wil 
case of nele of e V, and 
( 1 wit rs Ni 
\ ( g 
| \] ( 
\ rrikt ~ 
! faults 
iT < ll ] ; 
s we get 
li et resul ‘7 
, s ohie 
l \ il 
, 
, Cli 5 
} 1 ult 
t Some work calls 
ge in proj 
+ is dril 
drill cuts int 
ules of Ve owhi ts it out of 
. " ll holes 
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This 


making 


ends of rods difficulty 


the V 


turn 


extreme 


could be overcome by 


of a smaller angle, but this in 


would either make the V longer and more 


awkward to use, or else limit it to a nar 


rower range of sizes 


One reason for not using a milling ma 
chine for work of this nature is because 
with the ordinary size of this tool the 
mass of metal to be moved for feeding 


against a small drill is so great as to de 


tract from the sensitiveness 


of the 


considerably 
touch, and it is difficult to tell when 

Another 
that | 


the drill is cutting freel\ and 


more potent reason had no 


Was 
milling machine 
hole 


ple ase 


In regard to do after it 


drilled, Mr 


that the 


toring a 
note 


that 


was Jehn will 
available on 
were a lathe with a 


tail spindle; no V 


machine, no jig, no 


only facilities 


particular occasion 
Hat drill plate in the 
enter, no milling 
a special nature, and | doubt 


drill holes 


cumstances that would not occasionally be 


apphances of 


if he could under those cir 


improved by a little doctoring 


Brooklyn, N. Y 


WALTER GRIBREN 





Hardening Forming Cutters- 
Springs 





In reading, t page 619, the criti 
ism ot Mr. Markham’s article, I am re- 
minded of the trouble I had when tool 


iking 
We were running a lot of m 


back in the nineties 


it machines 





il using forming ers similar to that 
wn in Fig. 1 lhe nuts manufactured 
re what was k \ to the trade as 
mi shed, 1s thin shoulder 
A B 
G 
— — 
FIG. I. NUT-FORMING TOOI 

is turned on the back of the nut, the 


mnt of the nut having the cornet 


xagon chamfered 


these T 


[ was expected to make 
Is and harden them so that they would 

Ihe 
port ible I 
bucket of 


nd up to the work “hardening 


int” consisted of rege set 


in one corner of the shop, a 
oil a barrel of water, a few pieces 
boiler plate, a small box of coal and a 


iple of pairs of tongs 

Che cut-off part of th 
se, even for the 
h thick and in 
32. As I had had very little experience 
all on f 


tox )] 
nuts, 
them it 


was in no 
largest over 4 
most of was 


hardening and none at rming 
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tools, | made up a half dozen and took 


hardened them in 


On 


them to the and 


forge 
as I could account 


thick in 


water as carefully 


of the middle being proportion 


to the rest of the cutter the heating was 
done very slowly As I hardened each 
one I laid it carefully on the window 
ledge 


It was summer, the window was up, and 


when I had finished hardening the last 
one, two of the cutters had lost the en 
tire rim, breaking at and a third 


snapped off in my hand with force enough 


blood The other thr: 


to draw through 


sheer good luck ld toget til I « d 
polish and draw then 1 hot piece f 
boiler plat 

[hey worked all right and thought 
| had discovered the caus nd m 
oubles were over But they weren't. | 


found that the draft t1 n open window 
wasn't the only thing would caus 
hese cutters t snap off ! | tried w 


ter and I tried oil, but would lose about 


two out of every SIN 


cky to save two out of the six 

lhe boss co Idn I pit \ iS he 
had had even worse luck than I had and 

was satisfied if I could make cutters 

enough to keep the machines running 

| inally, I decided that | led my t 
tco much and thus set up an unnecessat 
strain, so I arranged my forge fire so that 
| could heat up a piece of boiler plat 
it the same time, I was heating my cut 
ter for hardening As soon as I had the 


cutter hot enough (I used an tron hook, 


instead of tongs to handle the cutter), | 
plunged it straight down into the middl 

f the barrel of water, working it up and 
down, but being careful not to bring it 


above the surface, until it stopped “sing 
ing,” then I plunged my 
it and as soon as I could hold it. pulled 1t 


ut and ran to the felt 1 
nd lightly polished th 
C and a 
quickly 

boiler plate and drew it slowly and evenly 
and I had broken my last 


never had another one 


rim B, the hollow 


. +} ] 


streak across the sides, then as 


as possible I put it on the hot 
to a nice straw 
nut tool, for | 
nap off afterward 

lor time | 
drawing on 
the 


but one day | 


i little in 

late by smoke from 

discoloring the polish 
mentioned this trouble to 


Oolmaker and he 


rd oil on the 


some Was 


the boiler p 


f 


forge 


an old Brown & Sharpe t 
told me to rub a little clear la 

itting the 
on the drawing plate, which I did and 
that | t ld 


alwavs kep 1 OM cup W +) 


polished places before p cutter 


ft. ’ 


foo much oil 


lard oil in it handy 


used: just a littl 


SOTn¢ 


should not be should be 
1 reasonably clean finger 


rubbed on with 


However, with the baths now 


in use, this little kink is of little benefit to 


the shop hardener, though for an 


tempering 


occa 


sional job it is well worth remembering 
Entropy’s article at 
he didn't make 
troubk 


principle used in mak 


In looking over 
page 620, | wondered why 


his springs like Fig. 2 and save the 


of riveting It is a 


ing most of the gun-lock springs and as 
will readily be seen, the strain does not 
come all on the bend as it does in his first 
illustration 

The bend may be made considerably 
sharper than the sketch, Fig. 2, shows and 
still give good results. In fact in many 


cases it is drawn and made almost flat 


Decatur, II! | 


HAN VIALI 














he British plugging lathe described by 
Mir. ( I] age %Q2 inds me of a 
( 11h rat n t nt is d 
for the same purpose, w | designed 
som I It turt housands 
of brass plugs ir s tion, and in 
Tact Ww | it ) ] keep tw ot 
hese tachi full empl Lhev 
< 1] f= (Sos) ¢ ( e used 
mn co 1 nisher s nd | ‘ 
Referring t e illustrat ws 
the ] e bed ears n ordinary 
slide rest cross-slide at entral 
volt and clar ) he | ped ( | the 
nly speccel l « Sting reé¢ rs k the 
plac f tl rdinary t slid com 
pound r It s brack« OX 
shaped 1 Sut s ti ged 
\THE ATTACH MENT FOR RNING TAPER 
steel pulleys / hi two pulleys 
revolve in opposite « ions; ear has 
clutch face mulle n the hub, which 
engages W ’ cl tch l here 
ire two | ck 1 { l Tor securing 
the pulleys | I prevent them 
from moving « wise, { t] un loose 
n the feed screw ndle for oper 
ing is not show ’ linary Eng 
lish pattern tool l with f studs 1s 
used (st \t . S ll stud 
screwed into J whicl S trip rod 
(not shown na perates the clutch / 
when the tool has reached the end of the 
work it is operating on. The trip rod ts 
simply a straight round bar S@ 1nch 1n 






































956 
diameter and carries two adjustable dogs 
It is coupled up to the clutch handle at 
one end, and supported in a small bracket 
at the othe: 

It will be seen that the top slide C can 


be swiveled as al 


ordinary compound 
slide rest to suit the requisite taper. The 
clutch / is manipulated by the left hand 
When the clutch is in 
the central or neutral position, as shown, 


of the operator 


the feed screw is, of course, out of gear, 
and can be operated in the ordinary way 
by a handle for turning into corners or 
for cutting off 


B. R. ASHE 


Manchester, England 





After | Have Served My Appren- 
ticeship What Shall I Do ? 


In J. G. Dornbirer’s article on page 597 


there are one or two statements that | 


do not exactly agree with, although I be 


lieve the majority of manufacturers and 


foremen do not appreciate the value of 


the apprentice after he has served his 
tim« 
\s a rule an apprentice, during his 


he size of his 


time thinks very little of t 
pay. His first aim is to master the trade 
and become a first class mechanic, So tnat 
he can command the highest rate of wages 
for his line of work. He doesn't expect 
anything but apprentice’s wages and only 
asks for ‘journeyman’s wages after he is 
out of his time lf he is worth journey 
mans wages to the other shop, why isn't 
he worth the same to the old shop? 
Mr. Dornbiret 


that the shop in 


makes the statement 
which you have served 
your honorable apprenticeship has more 
for you to learn. Yes; the old shop has 


many things the apprentice just out of 
his time can learn, and is anxious to learn 
But does the old shop give him the oppor 
tunity to learn any of these things, even 
if he should stay there 10 years or mor 
It is seldom that the old shop does any 
such thing. The reason “he goes out and 
burns away several years of his life in 
quest of something he might easily have 
learned in the old shop” is because the old 
shop will not give him the opportunity to 
learn those things The new shop does 
Can you blame him for doing that very 
thing? Consult all the first-class mechan 
ics you know and see if they didn’t leave 
the “old shop” in search of more ideas 

I believe it is best for any young man, 
after serving his time, to go to another 
firm for the purpose of learning thei 
ways 

Right here I want to say something 
about “moving around for experience” as 
it is called. I have heard several say “the 
best way to learn a trade or get experi 
ence 1s not to stay in one shop more than 
four or six months.” They claim in that 
way you will soon be experienced enough 
to hold down a good job as a journeyman 
Possibly that might work in an extreme 


case but I am sure it 1s very poor policy 


AMERICAN MACHINIST 
Another statement Mr.  Dornbirer 
makes is, “Did anybody ever suggest to 
you that the boss needed an intelligent 
young assistant and eventually a succes- 
sor?” Yes, such a time will come sooner 
or later. When the boss needs an as- 
sistant or successor where does he get 
him? How many foremen or superinten- 
dents served their apprenticeship with the 
firm for whom they are now working? 
Doesn't the boss most always go outside 
for his assistant and isn’t his successor 
appointed from outside? The apprentice’s 
chances of becoming an assistant foreman 


or foreman are very slim in the shop 
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AN EXPAN 


where he has served his apprenticeship 
No man should 
be made a foreman in the shop where he 


That is as it should be 


has served his apprenticeship, at least not 
until he has spent a few years in one or 
two other shops. I think the better fore- 
men are those that have worked in three 
or four shops. They are broader minded 
than the fellow of one shop. The older 
men don't take kindly to a boss who a few 
years ago was a “cub” among them 
\fter the apprentice has served his ap 
prenticeship, what shall he do? Seek for 
the best he can get; if the old shop gives 
it to him, stay; if not go eleswhere. 
Elyria, O \. B. Howxk 
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Expanding Arbors 


Having noticed Mr. Brown's practical 
letter on “Expanding Arbors” at page 393 
and noting their defects in construction, I 
thought the following might interest 
your readers: 

A short time ago I had charge of two 
Dean Smith and Grace turret lathes, 
which were employed for turning engine 
eccentrics of both small and large sizes, 
the diameters varying from 4 to 24 inches 
and the throw from ™% to 6 inches. | 
designed the arbor as shown in Figs. 1, 
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FIG. 1 
« 12 >» 
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FIG. 2 
ae 
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FIG. 3 


DING ARBOR 


2 and 3 which was very strong, con 
venient to handle and very effective 1 
holding the eccentrics true and firmly 1 
position. I was at Robey & Col 
pany, Ltd. Lincoln, England, when 
introduced them and they are still in us 
and doing accurate work for high-clas 
steam engines. 

Fig. 1 shows the arbor attached to lath 
face-plate D with an eccentric E on 
complete and in correct position whe! 
finished. Fig. 2 shows the arbor, A 
a square cast-iron plate with mild stee! 
taper arbor B, driven tight in and keyed 
into the plate A. The plate A is provided 
with a projecting strip M which fits into 





, 
5, 


1908. 


ne l 


corresponding recess planed in the latl 


lace plate straight across its center a 
in Fig. 1, at H 


shown in Fig. 3 is a bush 
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n 
ils 


‘ Illustratio 
feat 


ires 


- kn wn fact that 


g turned true to fit the required bore matter how well the body m e written, 
f the eccentric and bored taper I in 12 will kill the advertisement [ find very 
to fit the arbor B. This bushing C is cut little trouble in becoming almost as ta 
right through at N, and the other five miuliar with some of the important features 
slots nearly through to allow it to expand f a machine, from these illustrations, as 
The lathe face-plate D is provided with uld be obtained from the actual ma 


recess, cut centrally to receive the pro 


jecting strip VM on the arbor, also witl 


chines themselves 
i If a mechanic is interested 


j 


two T-slots for four bolts, which hold and desires advancement he must learn 
‘he arbor as shown in the plan, Fig. 2, One branch of this is familiarity with the 
nd marked OPOR \ steel rule is construction of and nan of builders of 
Iso provided which is attached to the modern machine tools. I do not know ot 
face-plate having zero mark in the center better way equi this than a care 


position for showing the 


throws of the eccentrics 


The working of arbor is 


travels or  iul ex 


very 


] umination of idvertising section 


f a good mechanical paper 
Laying asid 


( any 


mple First, the arbor is set at the re vertisers’ side, the illustration f the clas 
red throw as indicated by the steel f work that has been done on certain 
ile F on the face-plate and the steady nachines should particularly appeal to 
pin J is inserted into the hole to prevent him The illustrations are generally sup 
moving and then the four bolts OPQR_ plemented with full text explanations of 
re tightered, the eccentric is set true o1 he time consumed and es the pro 
he arbor, and the bushing C is forced ss of operati 
in by the nut and washer K / The « Providence, R ©. JAMES 
entric 1s then turned to receive the e —— 
entric strap. The arbor A B is then sli 
cross into central position which is Toolmaking without Drawings 
ted by the steady pin J, and the sid P 
e then turned and polished and if th —— 
: wong _ 1 bos m it will also be \t page 749, Samuel Taylor has an 
ved in thie nositic: 
It ete that the hear sick mera _— — = 195 oe 
IVY Si ea TF reest mat 
I the eccentric will 1st balar th: allen nage 2 ? ri ay —— ) “an 
iets ol Gt aiken and eBicte eek act ring plants in west = : ' , 
rning in the lathe during grinding in — si aim rately a 8 orien - 
lishing operations By the al the tool-room force, or the Kind of worn or 
é Bago pice " held ale : Ragesnas be don However, I will give — 
in ; i ’ ectly true my experiences in this direction, on to 
secure nd sae ri very heavy cuts for type writer and adding m; chine parts 
is convenient tor both putting on and In one manufacturing plant, employ 
cing the eccentric / off when finished ing 20 to 25 toolm s, the practice 
I effect si Ing Of 50 per cent. over formerly was to give t blueprints tor 
e old way of driving heavy mandre!] 


with heavy lead hammers or an arbor 


press, and minimizes the risk of crackin: 
e eccentric 


H 


England 


M APLETHORP! 
\“\ est 


Bromwich, 





Using the Advertising Section 





aul W 
ICE d 


Abbott's ar 


sentiments 


ticle on page 825 


my regard to 


advertisements; I fully agree wit! 
is to its valu I derive a great 
1 of benefit each week from my copy 
he AmeEcICAN MAcHINIsT in carefully 
ling the advertising pages 
lhe manufacturer or advertiser | 
ry to tell, or an article to publish. T] 


in order to 


be 


rv, iccomplish its resu 


1st beneficial the reader 


to is 
the advertiser lo be beneficial to the 
ler his story must contain as few 
rds as are consistent with its purpose 
allows the reader to quickly grasp and 


retain the 
the 


educational 


sily full text, and helps to 
reading of this section not only 


but 


K¢ 


feature a pleasure 


everything except small tool 


signs were widely different, the only 


being shown in _fastenn jig 


The tools 


and every 


formit\ 


locks, ete were drawn up on 


cream paper screw, bushing and 


insignificant pin detailed They were 
then traced by a beginnet Che drawing 
were seldom checked, and some of the 


xtures produced were we 
} 


Se eing to 


ful, their chief u 
val 


\ 


S¢ veral 


1e of the scrap h 


iT) 
{ } 


new draftsman tor for 


months tools were made without 


drawings, according to the toolmaker’s 1n 
dividual design. Mistakes were frequent, 
ind this system showed merely a chang 
in methods without improvement 


ement caused thi 


\ change in the m 


installation of present tool-draftu 


department. Instead of two or thre 
draftsmen and a tracer, this consists of 
the tool-room foreman chief de signer 
ind a draftsman w! has had several 
vears experience at th bench At first, 
the designs, emanating from the brain of 
the tool foreman, were drawn up = on 
tough brown paper, re-checked ast 
general principles of construction and 


she llac ke 


shell: 


1c} 


one 


standard parts 


for referen 


57 
L} ea worked fine, but the 

| ] ‘re bull fil 
icked drawings were bulky in hiing, 


came back very dirty, when on the 
essible to 


the 


o] 
t tne 


were 1 tL act 
case ot cast 
rts, a separate paper tracing had to 
patternmaker 

objections, the 


reon these 


laid out in pencil 


per 


quicK 


ngs ir now 


and inked in 


tne 


tracing p: 
previous 
such 


a> 


becau m die drawings, 


is stripper plates, screws 


nd springs can be traced from another 
drawing. Erasures are easily made, and 
he drawings take up but little room in 
the filing cabinet \fter the tool 1s 
nished, the returned blueprint 1s « 
stroyed. In case of repairs or alterations 
another ca r ckly mad \ draw 
ge is rare d, unless it 1s an in 
tricate jig xpure In order to avoid 
ontusi 1 reading drawings, simple 
parts are show ne or two views 
Pur 1d vings give lin 
f the r die opening, b ’ 
MAKE PUNCH TO SIZI 
MAKE Dll ro DIA. OF PUNCH 0.0038" 
\ of the part tur 
] ] essary 
f tic 
Phe pel nw ‘ formerl) 
to explan desig the 
ike nd « rect mis kes Ww d 
keeping t 1 hines going d 
work 1 wit t friction ron 
iperint lent tandpoint, t I 
ot this tem cannot be 1 mpr 1 
pot , the he ‘ le 
tool st m W reveal iformity 
of the sig 
lox rsn ! . educated 
nd experiet ‘0 but whet 
+} man vw ; . ‘ cl 
neces dri r 10 to 40 holes f 
S¢ ‘ T stra ght ¢ 
dimensio tre the angles shown on 
part wing In designing a jig he will 
k up sevet heets of tch paper 
just to get ! h layout, to see how 
the thing will ) \fter t ig is half 
completed thing is. forgott | 
‘well | ¢ to pat i piece on here If 
the lac! \ done b shape 
hand, he will | t tur freel | 
ketch of the 1 pieces t trate 
s ideas. Isn't this drawing Why not 
put it under one man and neentrate the 
In well Q ed p, the 1 in 
charge w 1 not permit the foolish in 
tructions met ed im t pre 1S 
rticle. Neither would a shop-experienced 
draftsman be guilty of then Che dratts 
nan will ren n esset factor in the 
tool-designing end of a1 progressi\ 
business as long as he is progressive, and 
the cost of the tools will prove the super 
iority of a ration system over the cut 
and-try method ° 


P 


SItTTIG 
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A Uniform Cost System 





[he report on a uniform cost system 
presented to the recent convention of the 
National Machine Tool Builders Associa 
tion by its cost committee is a positive 
proof of the wisdom of the action of the 
convention of a year ago in electing that 
committec [hroughout the dis¢ussion as 
to the advisability of appointing a com- 
mittee for this purpose ran the thought 
that its work at best would be most gen 
cral in character, and would not be pro- 
ductive of results which could be applied 
throughout the machine-tool building in 
dustry This fear seems to have been 
croundless; for while the system as out 
lined in the report is general in char 
icter and leaves many details to be de 
termined from a careful consideration of 
specific conditions, still definite recommen 


dations are made 


every case and errors, 
if any, are contined to the conservative 
side of the problem that is, toward in 
reasing profits, not decreasing them—and 
many of the most subtle elements of shop 
forth in such a way that 
they cannot be overlooked 
[he reason tor establishing this com 
ittee and rendering this report is clear 
y summed up in this quotation: “Thi 
whole idea of the present report, which 
represents a simple method of system bi 
n with the fact that machine-tool man 
facturers making similar and competitive 
ichine tools discovered among them 
selves rumous and unprofitable competi 
tion based presumably on actual costs 
Comparisons soon showed, however, that 
even where there were fair cost system 
nicthods important and appreciably large 
elements were treated by different manu 


facturers in different ways. It became ap 


parent then that for the good of all it 
was desirable that machine-tool builders 
uld have a uniform cost system in 
which the various elements of cost should 
e handled alike by all, even if not 
liandled in an entirely scientific manner.” 
Clearly, an excellent argument for stand- 
rdization! 
While material and labor costs are 
easily obtained and their proper distribu 
tion readily recognized, there are other 
elements of factory costs which are mor 
elusive, but which should be carefully as 
certained and properly distributed in or 
der to surround a business with conserva 
tive safeguards. Some of these elements 
of cost, which are often unheeded but 
Which should be added in when figuring 
total costs, are: A small per cent. added 
to material cost for obsolete castings and 
that waste which goes on undetected; a 
proper depreciation on machinery and 
buildings; a fair interest on the invest 
ment; a proper charge into expenses for 


depreciation on patterns, jigs, fixtures, 
drawings and the like and a proper charge 
into expense for repairs made without 
founda 


charge, small tools, machinery 


tions, bad debts and the like lo answer 
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the arguments that some of these elements 


are an unnecessary refinement in cost de 
termination, we quote: “In the long run 
it has been found that these safeguards 
are not foolish or ultra-conservative but 
meet actual losses that are unexpected 
but nevertheless sure. When, under these 
conditions, a manufacturer figures a profit 
on his machine tool it is a real profit, and 
he is able to keep up his plant in increas- 
ingly better condition. 

“The wise manufacturer should desire 
not to show his costs as low as possible, 
hut to show them at a high enough figure 
to make him perfectly safe in all con 
tingencies in using this cost as a basis for 
selling price, and only reduce his cost by 
actual economy.” 

In view of the fact that so much has 
been written and spoken concerning fac- 
tory systems from a restricted standpoint 
or from a view point embracing only the 
details of a limited set of conditions, it is 
pleasing to read this care fully stated de 
finition of the elements of a machine shop 
cost 

“(1) Material. By material ts meant 
only that material which becomes a part 
of the finished product 

“(2) Productive Labor. By productive 
labor is meant only that labor which « 


ed into the cost of son 


hare 


be rightly charg 
order number representing the constru 


tion of a machine, or part, or repair tl 


me Factory | Xpen se Fact ry expens 
covers that multitude of charges which at 
necessary to maintain productive labor a 
tively in the operation of manufactur 
including such items as non-productiv: 
hor, small tools, ete., necessary to do th 
work, a fair charge for the wearing 
of machine tools, patterns, jigs and fis 
tures, as depr« ciation, ete 

“(4) Selling Expense. Selling expen: 
includes all money spent for disposing 
the product s 

Phe material and productive labor cost 
system methods are worked up from wel 
tried methods and present nothing that 
new, with the exception of the import 
point that there are means for prot 
cach account through bookkeeping 

Naturally the expense account is the d 
hatable ground of any such system 
treating of this account, the report dis 
tinctly states that many of its recomme! 
dations are not scientific but are a co! 
promise between a wide variation of opi 
ions, and in every case are conservati\ 
thus tending toward a higher profit tl 
might be considered reasonable, rat] 
than a lower one. It has been well 1 
membered that the report is an attempt 
get a standard method and that the sin 
plest and easiest-used method stood tl 
largest chance of general acceptance. T! 
much-mooted question of depreciation 
treated by a number of clear-cut recon 
mendations which we will quote althoug 
in a somewhat disjoined manner. 

“This (charging off pattern cost 
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} 


new patterns) really I unts to a W 


years depreciation of all new patterns and 


his would seem a fair and conservative 


method but should apply only to patterns 


t a new design, all other costs being 
charged to expense at once 

“It may be said right here that the put 
ting of patterns, jigs, fixtures and small 
tools into expense does not in any way 


destroy their real value as assets and they 
still on the books at 
gure desired provided a depreciation ac 


can be carried any 


count for them exists in whatever amount 


has been charged to expense at any par 
ticular time. 


‘Many 


should 


urge that such patterns 
charged the 
particular machine and unquestionably on 


will 
properly be against 
special machines this should be the case, 
but on standard machines it is impossible 
to prognosticate the demand and to charge 
this cost against the first few orders would 
¢ prohibitive 

“The 
pattern cost at once mnt 


Hy< 1s 


manutacturer who charges all his 


his costs is mak 


ng no mistake simply making 


himself more safe 


‘The cost of jigs and tixtures, when one 


it repair and change, should unquestion- 
bly be charged off into expense as it 
eccurs. When it is the cost of a new and 


complete set the situation may be best 
handled as indicated in the pattern cost; 
kept and 


number of months, say 24 as a 
But the mat- 


amely, separate proportioned 


Wer a 


conservative time still in 


ter of these jigs and fixtures it 1s not an 


inwise course to charge them off at once. 
Good business reasoning and proved 
clic therefore, leads to the considera- 

I depreciati nasa legitimate ex 

nse charge as a legitimate and con- 
itive element of cost; but how much 


shall this depreciation be? 


Here is a much-disputed question. At 


est, however, this can be nothing but an 


Many attempts have been made 


cTage 


tackle this question. Everybody gets 


different solution. It is advised that 10 


r cent. a year on machinery is a fair, 


mservative estimate and in the case of 


uildings 5 per cent. is advised on fram 
nd 3 per cent. on brick buildings 

“Depreciation on machinery should i 
that 


ooks as an asset, as power plants, mo- 


ude all machinery is kept on the 


rs, shaftings, pulleys, etc 
“It should be a flat amount of 10 per 


on total valu 


a year so as to wip 
the value in 10 years, and not a per 
on a decreasing value It must be 
embered that the standards idvised 
ones that should not be gone below.” 


ne of the most unseen of all the elk 
that of 


expense 1S ‘ 
very seldom 


ts of machine-shop 


st on investment. It is 
this is taken into proper considera 
n element Tt factory expense It 
s a very real and reasonabl 
for consideration as an expense item 


is entitled to th 


Salnic¢ 
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vet 1f this same amount of ney was 
invested in good securities [his item 1s 
treated at some length in the report and 


the recommendation which is made in 


regard to it States 
“A safe way of taking it is to put it in 
the cost 
Department expense is advised, al- 
though there are many places where it is 
rehnement 
But 


and 


considered as an unnecessary 
cost of obtaining 
the 


details of the expense analysis records ar« 


and not worth the 


the careful way in which forms 
worked out undoubtedly takes all the force 


out of such an argument. General items, 
as power, depreciation, taxes, insurance, 


like, 


depart 


interest on the investment and the 


ire proportioned among the 


ments on a percentage basis, but a con- 


sideration of the report fails to show how 


these percentages are determined upon. 
The various expense-analyses forms 
that are presented are worked out to give 


a monthly showing of expense, thus there 


is no necessity of using last year’s ex 


pense for this year’s production. The ex 
pense for each month is accurately known 


be taken to in 


vestigate and correct if there 


ind immediate steps can 
are unneces 
sary or undesirable fluctuations This is 
clearly as it should be. 
In connection with the selling expense, 
it is worth while to notice that in figuring 
the cost of a machine tool the selling ex 


pense per cent is taken on the sales price, 
not on the factory cost price 


We are at all 


standardization in 


times heartily in favor 
whatever field 


that 


of sane 


it may be brought about and from 
standpoint this report and the idea behind 
mmendable 


] 
i 


the report ar¢ espe cially cK 


Only through trial can its merits and d 


fects, if any, be really brought out It is 
standardization 
ind th 


intercourse. It is 


Step in the direction of 


1f general business methods 
mechanism of business 


which little has 


in a field in 
establish uniformity, but is one where 
the beneficial results of uniformit v will 


e tremendous 


New Publications 
Hot 
ING AND VENTILATING 

King 402 


illustrations 


WATER [1EAT- 
By Alfred (3 
pages, with 304 
Norman W. Hei 
New York 


PRACTICAL STEAM AND 
OxQ-1n. 
Che 


Company, 


ley Publishing 


ves c> 
Price, $3 


Che author of this volume has endeay 
red to prepare a book which should b 
within the comprehens! f e average 
teamfitter and, so far as possible, devoid 
f technicalities It vers tl most 
recent developments in this subj: 
cluding the vacuum system and the mod 
ern methods of temperature 1 lation 
ind control. We cannot but think that 
+ ‘ +4 9 C said + + 

cment f the | i \ 
nder proper nditions we regard as 





dwellings than stean Phis f course, is 

not said in lis} ragel nt t the book, 

which relates almost exclusively to steam 

and hot-water heating, in which field it 

will be found a ful guide to the steam 
and hot-water fitte: 

MACHINE Des rlON AND 

DRAWIN B Het J. Spooner 

691 54x inch pages, with over 

joo illustrations. Longmans, Green 

& Company, London and New York 

Price, $3.50 

The time is undoubtedly ripe for a new 

manual of machine design, and the present 

author is obviously well fitted to prepare 

such a book nature 


It is somewhat of the 


hme design, 


of Unwin’'s elements of ma 
but less analytical, and pays a largely in 


creased attention to machine elements and 


details. It contains probably more simple 
formulas for pr machine 


than 


portioning parts 
have ever been collected between 
covers before, evidence 


of the 


every 


page giving 


most painstaking care in collecting 


and sifting information of this kind. To 
the young engineer, especially who 1s 
without that instinctive judgment of di 
mensions which cannot be calculated by 


analytical methods, the book will be found 
of information 








to be a mine 
Personal * 
. J. Smith, president and general man 
ger of the S. W. Card Manufacturing 
Company, returned recently from a three 
months’ trip to Europe 
G. O. Gridley, of the Wi Machine 
Company, Wind Vt Europe 
June 11, and will mal n extended bus 
iness trip of tw t nths 
Edwin D. Dreytus, f rly ploved 
with the Allis- : t has 
recently ssociated himself wit W 
Deane & C Grand Rapids, Mi 
fendi . hoe saws we 
nechanical s ident of Deering 
works f nat l 1 te 
(compat ntly b superin 
lent Akron plant 
\MacGreg former] verintend 
l I * 1! y \ many 
\\ sthel ~ - < ted res 
< rf ¢ H I ) 
\! , ~ w Sn c \lacs 
f = 
( > _ ( } \ ( 
l Wi B 
\ 1& sup 
f Tenkins | M 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





T 
A Turret Drilling Att 


HE 


achment for 


Dnill Press or Lathe 


ichmient Is ‘ 

ill press, or lath 

\"S nV cone I ve 
! 


other tools to be used 


drill in line with the spin 


he used either 


spindle, and al 


different drills o1 


will. Only the 


lle 1s in Opera 


tion, so that there is no danger of injury 


nm al 


\ of the othe 


LATEST 


An Overload Detector for Cranes 


Che Deniso1 overload detector illus- 
trated herewith is designed for use on 


cranes to warn the operator when the 


crane attempts to lift a load too heavy for 





INFORMATION 


is not affected by weather conditions, anc 
tends to prevent accidents and possible 
loss of life 

The detector is supplied in sizes from 
2 to 15 tons by the Weston Engineermg 
Company, 39 Wall street, New York city 





A Larger Screw-driving Machine 


The Reynolds Machine Company, Rock 


Island, Ill., whose different types of screw 











Phe bo i the turret 1s Of gray 1ron, 
‘ e spindle of steel, with a pro 
ection or dowel in the center, so as 
g auxiliary drill) spindles into 
exact alinement when they are swung into 
position \ driving pin in the end of the 
spindle engages in a milled slot, : 
hich can be seen in the end of each aux () RLOAL JETECTOR 
liary spindle and drives both together as p > P m 
though they were one piece Che spindles \SFATENT 
vaged or disengaged by an eccentric, 
operated by a small lever which can_ be 
handled by the thumb and tinger. This 
permits ry rapid changing trom on 


spindle to the other, and without stopping 


considerable time 


can be saved where tools if several sizes 
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, 
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ietect Is Kcecde 1 gong 4Tings 
, ats ine shat 
in sly, 1g e operator that 
Cc 4 e 1s atte pting litt exces 
d « ° eight is 1S a 
nN ] ¢1 +1 
plishes springs within th 
I t llow ctri tact 
( | I wilt 
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- } » 1 , , . 
t ivy be used instead of an overhaul- 
hall 


all on cranes with fixed jibs, while 


those with rising and falling jibs it 


he ser red to the tension rods. It 





























driving machines have been illustrated at . 
various times, have brought out a larger d 
size that handles screws up to 3'2 inches t 
long and No. 18 gage. This retains the \ 
automatic feed and other desirable fea c 
tures of the smaller machines but handles i 
larger work such as in furniture making \ 
t! 
Gear with Removable Rim 
ene i 
In order to reduce the cost of renewal 
the R. D. Nuttall Company, Pittsburg, 
Penn., has been experimenting with 
gears having removable rims as shown 1 
and severe tests prove that these stand re 
up in good service. The rim is made of \ 
special grade of rolled steel of high p 
tensile strength and is shrunk on a cast- C 
steel center so that the two members be 
1¢ 
' 
ABLE RI 
come practically one piece When 
gear teeth wear so that ordinarily a n 
gear would be required, the rim can 
easily removed and a new one put 
place at a much less expense than the 
newal of the entire gear. Although ti 
was designed particularly for heavy ha 
age trolley service, it can be applied i i 


any other work and gears of this kind 
can be supplied up to 10 feet in diameter 
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Motor-driven Eraser the hub 1, which 1s keved to the shaft and mesh in usc It is not affected by centri 
which carries flange 2, there is friction’ fugal force. One plant is using 47 of these 
plats 3 which 1s threaded for the thre« clutches trol SOO tk 1OooO 1 lutions 
screws (two in the smaller sizes), one per minute 
being shown by Ss, so that the whol plate This is said } ike i clut which 
acts as a nut Che hub plate carries the engages very gradually and without jar, 
three screws with their spiral gears 7 and == and tl time driv vositively 
ball-thrust bearings, together with fri when full ngaged It can be easily 
tion plat 3. also keved to shatt, so that Oper ited nl mparat | 1 ll 

cst revolve it ll times Lhe other movenr | 1 . 1 ! to 
member of tl clutch consists of a long = engage or releas: his 1s being made by 
hub 6, which is carried up into a bell the Hilliard Clut nd Machinery Com 


mouthed pulley and carries a steel ring 4 pany, Elmi N. 4 

at its outer end [his ring contains a - 

number of gray ber blocks 5, against , ' : 
ae Tage agg ee i at ck : Hand-driven Portable Slotting 

which the friction pla 3 acts, and by & 

clamping these between plates 2 and 3 the Machine 


friction blocks, the ring which holds them, 











and the hub 9 are made to revolve with This machine s been f i great 
MOTOR RIVEN ERASER the shaft \ il 1¢ I t only l erecting ind similar 
graving, where they are being used to | 


drive a rotary eraser for making altera 
tions on tracings in the drawing-room. 


Ordinarily it requires extreme care to 


erase a line from a tracing so as to make | 
om . : | 
t very difhcult to detect, but it requires a 


very light and fast motion and few hav: 


the time or patience to do this, and _ the 


sual result is that too much_ pressure 
is put on the eraser which does not make 


i gor d job In this case, eclther a direct 


r alternating current motor of from 1/12 





’ 


¢ horse-power is attached to the erase 


is shown and with the high speed obtained 











n this way, only a very light pressure is HAND-DRIVEN PORTARLE SLOTTE} 
required to completely remove the line 
without injury to the cloth This com [he spool 9 carries three racks which work, but it cat a il taal fa 
plete outfit 1s supplied by the Coates have angular iceth so as to mesh with the larger slotter in 1 nv she ps where slotting 
Clipper Manufacturing Company, Wor- spiral gears on the end of the screws, and work is confined to the cutting of ke) 
ster, Mass any movement in and out of these racks ways, oil grooves, ete. as it compares 
turns each screw and draws the friction favorabl wit i machine n ipacity 
. 2g plate against the block, or releases them — as well as accuracy. On erecting work tl 
A New Friction Clutch if they are already engaged machine is used tor cutting keyways in 
The spiral gears re case-hardened tly-wheels, oil grooves in pul gear 
The designers of this clutch have dis- The chuck can be readjusted by drawing — etc., in place, but it is als dapted { 
arded toggle joints and secure the the racks out of mesh with the gears, turn work where heavy pieces are t 
necessary friction by the use of three ing each screw the same number of teeth ted o1 In this ise the n 
qually distributed screws, which are and then replacing the racks, but a satety brought to tl vork and mp 
perated by spiral gears Beginning with device prevents drawing t] racks out of y desi 
° 
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962 
‘lhe slide ‘utter bar 1s 
guided its full length from one end of the 
The tool clears the 
The feed is ob 
little knob 
underneath the cutter bar, part of a revo 
Che cutter bar, 


carrying the 


troke to the other 
cut on the return stroke 
tained by turning the shown 
lution after each stroke. 
which is reversible, carries the cutting tool 


direct on one side, while on the other side it 
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brush, is removed at once and an impres 


sion is left on the coating which takes 
printer's ink applied with an ordinary 
roller, while the background rejects it. 


l'rom this impression from 25 to 50 copies 
an be taken by simply re-inking the im- 
pression each time a little after pulling off 
the copy [he composition can be easily 


removed, heated and used over again at 
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amount that the shaft does go out of true 
is readily straightened in the screw press 
after hardening. 

Two of the bearings of the shaft 


The clamping 


ar 
held in the clamp at A A. 
is accomplished by means of the leaf B 
pin C and wedge D. 

The leaf B and the holder A are both 
made of cast iron and should be designed 



































: bored to receive a smaller bar for least 25 times. By a special process copies jn such a way as to secure the maximum 
cutting grooves in smaller holes. The can be transferred to a lithographic stone, amount of strength. The possibility of 
face plate to which the work is bolted is zinc plate, etc., enabling the making of getting these parts too weak should be 
arranged to swivel and can be set at an prints by machinery in large editions guarded against, as it is surprising to see 
angle to allow the cutting of grooves into the amount of force exerted in one of 
> les ° ° 
— : y these shafts while cooling. I have seen 
> S ¢ > , 3 y we > : ~ . ee 
B a be made by Engels & Wegner, Hardening Multiple-throw them nearly as crooked as the proverbial 
erlin, Germany . 
eae of f ram’s horn before we introduced the use 
siti rank-shafts : 
of the clamp. 
J Seam The whole fixture, with the shaft in 
A New Method of Duplicating — a , 
. > > > -ITTLI a in e e 
Pri place, is handled by a_ small _ portable 
rints ‘goon crane, the eye-bolt E serving to lift it by. 
Most automobile factories follow the After placing the shaft in the clamp so 
As a result of considerable experiment practice of turning crank-shaft bearings that’ two of the bearings come at 4 4, 
ing the Multi-Color Copying Company, to within a few thousandths of an inch the bearings which are not in the clamp 
L Lig el 
ro ' t aS thee 
f + 
I C) Xa Drill for ¢ wa?} 
. Hi el Ma s 
2 Wanted . 41 +6 J ” 
i 
A 
Clamp tor holding Crank 
r ss Shafts while hardening. 
/ 
! 
( F 
o—ly's 
eB: ~ = 
Cast l ' 
Want 
F in 
oI * G 
ee 7 4 | 
; Press § | 
4 Dr pb Pla ri T . 
Sp HO 
= 
Clamping Vin, Machine Steel 
2 Wanted 
DER FOR MULTIPLE-THROW CRANK-SHAFT WHILE HARDENING AND TEMPERING 
Detroit, Mich., have brought out what they of tinished size before hardening. They are put through the hardening proces 
call “Raven” prints, which are black on are then hardened and ground to size. \fter all the bearings of the shaft a1 
white, which can be changed with india In hardening the usual way the shaft is hardened, except the two by which it 
ink without detection or colored without most sure to warp considerably when being held, the clamp is shifted to tw 
spreading the ink. They grew out of the ooling. It has been found that in cool- other bearings and the two by whicl 
old-time gelatin prints made in England ing, a great strain is exerted upon the’ was first held are hardened 
in the ‘Sos. and made smooth paper o1 shaft by uneven temperature of the lo imsure against the clamp itself 
cloth with printer’s ink, insuring dura different pa throughout its length, and coming too hot, two small streams 
bility It 1s true that every shaft will warp water are allowed to run down tl 
[he process cot taking a print [:ttle, no matter how rigidly it is held grooves Ff, they being trained on 
O 1 special prepared paper in the usual Che clamp shown in the line cut here points near the eye-bolt, as at GG. 
way f the cin nd of placing this with is for holding the shaft during the If any of the bearings of the shaft 
pl \ t developing, ona plate coated hardening process, and it has been found are to be protected from the hardening 
witl glue-l composition lhe print, in actual use that the clamp will reduce process, they may be given gener 
having eel moot] | down with a felt he warping to a minimum, and the small ‘oating of fire clay 


. 
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Automatic Profile Grinding 
Attachment 


is designed for grind 


This 


ing cams and other irregular profiles upon 


attachment 


the plain cylindrical or universal preci 


sion grinding machines. It is -a complete 


device adapted to suit any make of 


grinder, and consists of a_ self-contained 





AMERICAN MACHINIST 
relative angular positions of the respective 
to the relation- 
| he 


to take four shapes of cams, 


cams on the shaft correct 


sleeve is arranged 


ship throughout 
which can be 


readily removed without disturbing the 
spindle. The master cam is held in con 


tact with the idle roller by a long flexible 


spiral spring placed in a mean direct line 
over the cams. By an arrangement of pivot 
ing the work frame sensitively in centers 








AUTOMATIC PROFILE 


head 


center head suitable for 


frame complete with a live center, 


and an adjustabk 
carrying the cam-shafts or arbors between 


the centers lhe frame is. sensitively 


oscillates truly 
back-lash ; the 


Over 


and 
) 


i¢ Ol 


pivoted in. centers, 
and freely, without si 
work 
head 
ordinary live headstock is driven, and al! 
feed, 


grinding ma 


driven from. the 
that the 


spindle is 


motion in the same way 


the normal automatic motions, and 


refined adjustments of the 
chine, apply in every way as 1n cylindrical 
lhe work spindle runs in ball 
ball thrust 


ll protected from dust, and 


grinding 
ly rinoc ith sh re +} 
caring with wasner.rs, ne 
bearings are We 
require little or no attention for very long 
periods 


lhe 


loosely fitting sleeve on the 


master cams are carried upor 


spindle at the 


outer end, and engage with a division 
plate fixed to the spindle, which sets the 
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03 


attached to th 
sibility of oblique 
ment of the work 
The bracket carrying the idler 


machine platen, the pos- 
stresses or side move- 


frame is reduced to the 


minimum, 


roller absorbs anv cross stresses due to 
the irregular movements of the cam axis, 
so that no vibration is transmitted to the 


motions of the machine. Special 


are provided for supporting long 


various 
steadies 


shafts, when required 


Ordinary grinding wheels up | 10 
inches diameter may be used on convex 
hape cams; for concave faces of small 


radius, wheels as small as 1 inch diameter 


may be used on the ordinary internal 


erinding = fixture or on ane extension 


spindle on the end of the main wheel ar- 
hor 

The master cam shapes may be pro- 
luced by setting off with the compass in 


the usual way, or can be marked off in 
the attachment frame direct from the 
ommercial cam shape, and after rough 
milling can be accurately ground up in 
place in the frame. The process of grind- 
ing and gaging the cam is precisely the 
same as grinding cylindrical work, the 



































FRONT VIEW OF AU 


TOMATIKC 


PROFILE GRINDER 


PROFILE GRINDEI 


t eadily be fam} with 
1 the ypperatior d 
With this att t reg yutlines 
| be as fr dily nd as vlindrical 
vork It effectively ves the problem 
f truing cam s] eadily and cheaply 
fter hardenn nd is also a cheap and 
ccurate means for nishing soft cams, 
1d is much better than filing, or a mere 
fing-up process by hand, which, at best, 
lust produce moré ] inaccurate out 
lines 
This method mechanically works up the 
spective cam the motor shaft into 
rrect angular relationship with each 
ther insures that the form or contour 
f each cam 1s thi inne that each cam 
an be accurately produced equal in siz 
that all the cams along the shaft shall 
he in strict mechanical alinement along 
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the shaft ; that the taces of eacl 


mechanically true in all respects 

It is clear that, assuming it may not 
much matter whether the surface of a 
cam be tinished to a degree of accuracy 
within 0.01 inch or so, it is manifestly 
etter to make it within o.oo1 inch limit 
when the refinement costs little or no 
more than producing the coarser limits 

In operation, the true shape of the cam 
is developed under the correcting process 
while — the 


of the grinding wheel and 


milling finish may appear to be cor- 
rect, ther is a very noticeable varia 
tion from the true form relative to the 
ilinement and the common agreement ot 
all the respective cams along the shaft 


The attachment is very simply fixed 


The ordinary headstocks of the machine 
ire id out of the way or removed, and 
the helt driving the live head has a hinged 
joint, or Jackson type wire joint may |x 
used and secured by a simple pin, and n 


other part of the grinding machine is in 
any way interfered with in the setting up 

The attachment is adaptable to any ot 
I] 


the well known erinding machines upo1 


he market of the capacity of the worl 
to be done, swinging 10 or 12 Inches diam 


eter, by 36 inches long and upward. The 


attachment swings 14 to 4 inches diameter, 
ind takes from 2 to 48 inches in length 
hetween centers 

This is made by Schuchardt & Schutte, 


1 


130 Liberty street, New York 





Measurements in Leather Belt 
Lacing 


Steps have recently been taken by th 
Lace Leather Manufacturers’ Association 
to publish the fact that members of the 
association guarantee full measure on a!] 
side or cut lace manufactured or sold by 
them It was felt necessary to take such 
action in view of the increasing laxity of 

few manutacturers in putting up bundles 
of cut lace supposed to contain 100 feet and 
in stamping the measurements of lacing 
sides. In this way they have been able to 
undersell more scrupulous manufacturers 
who were particular that their customers 
should get what the: Unfort 
unately the practice has been winked at by 


paid for 


some jobbers, who did not feel called 
upon to check the manufacturers’ meas 
urements in reselling the lace, especially 
as retailers and consumers rarely take the 
trouble to find out exactly what quantity 
they receive The association is to be 


commended for coming out strongly 
agamst this abuse and the trade should 
cooperate with them by guarding against 
the purchase of short measure lace, which 


may continue to come on the market 





production of pig iron during the 


— Ix months of 1907 was 13,478,044 


ms. The production of the second half 


2 | 1(\O7 Was 12,30%.31I7 tons 
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Power Required by Cranes 





By Apert D. Harrison 
Phe accompanying chart is plotted to 


afford easy means for finding the brake 


horse-power required by hoists and cranes 


June 18, 1908. 


the speed in feet per minute, D = the 


diameter of the traveling wheels and d = 


the diameter of the axles 


The dotted line shows the method of 
tracing out the solution of a problem, in 
which the crane trolley weighs 20 tons, 
and is required to cross traverse with a 
load of 60 tons at a speed of 60 feet per 


Traveling Speed - Feet per Minute 
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Diameter of Axle in Inches 


Diameter of Traveling Wheels in Inches 


POWER REQUIRED BY CRANES 


[he equation from which values were de- 
rived to use in the plotting ts 
Broke horse-powe 


i 


0.0097 "s (q+ 0.7)| ; 
lhe coefficient of friction for rolling is 
assumed to be 0.035; the coefficient of 
friction for sliding is assumed to be 0.1; 
the efficiency of the gearing is assumed to 
be 70 per cent. In the equation Il’ the 
total weight of the moving structure, S = 








minute. The diameter of the wheels 1s 
27 inches and of the axles 8 inches. The 
total weight is thus 80 tons. The port 
representing this weight is located on the 
vertical scale in the upper part of the 
chart. A horizontal is traced to the right 
until it intersects the diagonal represent 
ing the speed required; in this case, 60 
feet per minute 

From this intersection a_ vertical 1s 
dropped to the diagonal representing the 
diameter of the traveling wheels; in this 
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case 27 inches. From this intersection 


trace a horizontal to the left until it inter 


sects the diagonal representing the diim- 


eter of the axle; in one example this 


diameter is 8 inches. <A vertical from this 
point will intersect the horizontal scale of 
horse-power value 


the 


horse-power and the 


may be read directly In example 


which we are tracing through the value is 


13.5 


horse-power. 


\\ he n 


s¢ abe d, 


sponges are first torn from the 


they are of a dark color and liv 


ing. By tramping them and _ pressing 


them with the feet a milky substance oozes 
are 


out, whereupon the sponge dies. They 


then immersed in the sea for a space of 
eight or ten hours. The dark, skinny 
substance is then removed by scraping 


and gradually, through cleaning, drying 


and bleaching, they take on the fine yel 


low color which characterizes many of 
them It 1s said that the sponges taken 
from deep beds are better than thos¢ 
found in shallow water 





emciency test on 
the 
stand 


A general motor-car 
a standard model of touring car gave 
model G 
drive for 


the 


general utcome on 


uring car, on. direct 
h 


15.75 n 


ard t 


Tse-power developed by 


motor, 14.70 horse-power delivered at the 


ground; on intermediate drive the figures 


were 15.75 and 14.40. That meant a loss 


between motor and rear wheels of 673 to 


3% per cent., or an efficiency for the total 








mechanism of 93.5 per cent. on direct and 
Ol.5 per cent. on intermediate gear 
Business Items 
Independent Pneumatic Tool Company, Chi- 


cago, Ill., will have a complete equipment of 
their “Thor” line of pneumatic tools at the 
M. M. and M. C. B. conventions, to be held 
at Atlantic City, N. J., June 17 to 24 

O. 8. Bickford, who recently opened a shop 
in Greenfield, Mass., for designing and building 
special machinery and tools, has sold a_ half 
interest to H. L. Washburn, until recently a 


toolmaker with Goodeil-Pratt The 
firm name will be Bickford and Washburn. ¢ » 
H. W 


Companys 


Caldwell and Son Company, of Chicago 


Ill., engineers, founders, machinists and manu- 
facturers of elevating, conveying and power- 
transmitting appliances, have opened a New 
England engineering and sales office, room 337 
Oliver building, 141 Milk street, Boston, Mass 
in charge of Malcolm R. White 

Francis and Company, Hartford, Conn., have 
closed out their hardware and machinist suppl) 
store on Main street, and have taken offices at 
50 State street, Hartford, and will hereafter 
devote their entire business to the selling of car- 
bons, Brazilian bortz and rough diamonds for 
all mechanical purposes, and diamond tools 


for truing grinding wheels 
The Hampden Machine 

Springtield, Mass., been organized 

a capital stock of $60,000. and will manufacture 


Screw Company 


has with 


to order all kinds of special automatic 
screw machine products; also specialties on 
contract, such as spark plugs, electrical sup 
plies, et« ‘he company has bought the good 
will and screw machine equipment of F. E 
Wells and Son Company, of Greenfield, and nas 
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equipment in the 
Arch street and 
formerly 
Manufacturing 
president 


installed it as 
new factory 


part of the 
which is located at 
Birnie avenue John MacGregor 
erintendent of the Pope 
Westfield, is 


sup- 
(om- 
general 


pany, at and 


manager; Arthur 8 Bower, treasurer, and 
Stuart M. Robson, secretar 
Trade Catalogs 
*hilips Pressed Steel Pulls Works, Phila- 
delphia, Pa Pamphlet illustrating and describ- 


ing Philips pressed steel pulley 
Wis 
Illus 


Milwaukee 
d products 


llis-Chalmers 
Booklet 
trated 


Compan 
describing works an 
{8 pages, 5x64 Inches 
Engineering and Company 
Penn ( 


Illustrated, 40 


United 
Pittsburg 
of rolls 


cloth 


pues 


atalog ribing the making 


} 
1ie’s 


S4x100 ime 


Cutler-Hammer Manufacturing Company, Mil 


waukee, Wis Pamphlet describi Wirt Type 
dynamo brushes Illustrated, 16 pages, 34x6 
inches, paper 

r. B. Wood's Sons Compat Chambersburg 
Penn Abridged Cataloz No. 24 lescriptive 
of power transmission appliances Illustrated 
62 pages, 6x9 Inches, paper 

General Electric Compa Schenectady, N. ¥ 
Bulletin No. 4586 illustrating and describing 


flame arc lamp Bulletin No. 4588 illustrating 
and describing GE 202 railway motor 

Wagner Electric Compat 6400 Plymouth 
avenue st Louis Mo Booklet entitled 
“Vox Populi containing testimonial letters 
regarding motors 16 pages, 4x5 inches, paper 

The Foote-Burt Compat Cleveland, Ohio 
Catalog describing Reliance bolt threading 
pipe threading, nut tapping machiner and 
accessories Illustrated, 54 pages, 6x9 inches 
paper 

rhe Graton and Knight Manufacturing Com 


pans Worcester Mass Booklet entitled 


‘Glimpses of Modern Belt Making,"’ describing 
the making of leather belting Illustrated 


34x6 inches 
Metal 
Bearing on the 
Illustrated 6 


24 pages paper 


Vracust N \ 
lescribing 


Empire Company, 38 
Booklet 


various 


Question 


alloys pages 34x6 


inches Booklet giving directions for 


paper 
iron 


galvanizing with the hot dipping process 


S pages, 34x6 Inches, paper 
Business Opportunities 
The W R. Automobile Works, El Reno 
Okla., will erect a new plant 
rhe Tulsa (Okla Machine and Tool Com- 


pany is building an addition 


Frank R. Hynes, Utica, N 
a new up-to-date machine shop 


Y will put up 


The Southern Pacific Railroad will build 
a new roundhouse at Gilroy, Cal 

The Miller Rubber Company Akron, Ohio, 
will erect a three-story addition 

The Monroe (Mich Binder Board Company 
is erecting two additional buildings 

The Tips Foundry Compatr Alban Ga 
will extend its gasolene engine plant 

The Evansville Ind Furniture Compan 


will put up a new seven-story builé 
rhe Wisconsi 
Madison will erect a new plal 
Henry 


a factory 


Southern 
Wis 
Davton 


Arnstein Ohio will 


to manufacture automobiles 
The Peerless Motor Car Company, Cleveland 


Ohio, will erect a new factory building 


rhe 
_& & 


Golden Furniture Company, Jamestown, 


will erect a five building 


Hide-it Leather Compa 
Brockton, Mass Vas oss $40,000 


The Americal Dy pe Founders Compal! 
Jerse Cit N J Wil build additions to 
factors 

Phe 


nah 


Howard Manufacturing Ce 
Mo 


Omaha 


erect a SSO.000 stove factor if 


Neb 


It is reported tha i¢ National Ca Regis 
Compan Davto Ohio, is looking for a locatio 
in the East 

The plant of the Standard Sash and Do 
Company, zo, | is destroyed by f 


Loss $100,000 


The Oliver Chilled Plo Works Po and 
Ore has secured permit for a new building 
to cost $25,000 

Fire damaged the pipe shop of Best Ma 
facturing Compal! Pittsburg p , 
extent of $, 90.000 

the ) ) (>) Lu ve i j Ma 1 

a 
turing Comp rel i pla = 
destroved b r 

The Lambe-! La { " f M 
phis Pen ib i i 
Winto Sale VY ¢ 

he planing ( ( \ ird 

rhe pla \ Hard 

ire and Manufa ring Co i i Ir 1 
t re Lo ~ §] (nM) 

Plans i ‘ prepared b | 
Iror ind Ste Compa \ gsto ) 
for a ) 2 

The B keve St Cas Compan ( 

Du Ohio “ ‘ > fer 
struc m ofa pa r hoy 

Ir} I 1O Tool ¢ pa | s Ang (‘a 
has bougl i oO hic b r i 
ware! , a 4 1 i , 

The ta r Cir and H ry Lea 
Compa W 10 Ma i la ized 
by fire to an exte fs cn 

Contra has ft 7 
of a $25,000 i Tr b ling Heyl , 
Last Compa ( i i) ) 

Phe | 4 Lig i 1 Ra i Co i 
Salt Lake ¢ Uta re ya©rtis il | 
ete it a cos if abo S600 000 

J I (C,albraitl Shelb l ou 
ip a building and equip same , ' 
for thie i fa ft rt 

W H H ura | rea Va i 
facturing sl eta good ) lates 
Installing mact r oT a x i 

The Le ) Texas Wo W I 
Compal has te yi rated s-5.000 
capital by M.S. Stout, L. L. Fry and othet 

The W. J. Savage ¢ pa kno I 
has incorporated and i extend it factor 
for the manufacture of flour macl er 

It is reported tl Jackson-( Compa 
Saginaw Mic! conte ates r , 
of a moder hoiler .r , renin 
present o1 

The Jenne Electric Compa of Indianapo 
Ind Is ha g plans prepared for factor bu | 
ings to be erected Anders Ind | 
cost about $40,000 

he Oj We Supp Comp of Pittsbure 

rh ! ip} pra 
will erect me machine and blacks shop 
at its plant Steube ‘ Ohio I ates 
machiner vill be installed 

rhe Brando Mass.) Generator and Carbid 
Compan has been incorporated to manufactur 
ras) «machines Willian Platto J Herber 
Ingra and others, directors 

rhe Business Men's Association of Pueb 
Colo... are egotia g for the stablis ent of 
a factory to i scture a ~t Z i 
invented by E. C. I 50 it pla 

It is reported ut the Buffalo. Rochester 
ind Pittsbure Ra i Compa as de led 
upo pilanis rT rroposed = st i | liana 
Penn E. F. Robinso I : N. 2 f 
engineer 
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The Ne York Central and Hudson River 
Railroad Company has plans ready for a round- 
house at East Syracuse, N. Y., and one at Orvis, 
Penn. George W. Kittredge, New York, chief 
engineer 

rhe Cananea, Yaqui Riker & Pacific Rail 
road Company, has awarded contract for round 
house, machine shops, etc., at El Palma > 
Randolph ruscon, Ariz., is president and 
general manager. 

The United States Dry Galvanizing Com- 
pany, New Castle, Penn., has been incorporated 
with a capital of $450,000. Charles J. Kirk, 
president A plant to employ about 200 men 
will be established 


Rk. W. Hutchings and W. J. Stempson have 
purchased the foundry of Angelo Brothers, at 
Winston-Salem, N. C., and will operate as the 
Piedmont Foundry Company It is proposed 
to install a machine shop 

Fire destroyed the main building containing 
the polishing room, nickeling and mounting room 
and carpenter shop at the plant of the Imperial 
Stove Works Morrisburg Ont Rebuilding 


will be commenced immediatel\ 


The McCord Manufacturing Company, St 
Louis, Mo., will build a new plant which will 
involve al expenditure of $100,000 rhe 
company manufactures special tools for making 
plumbers’ supplies and builders’ hardware 

Phe Isthmian Canal Commission, Washington 
D. C., will receive bids up to 10:30 a. m., June 
29, 1908, for upright drills, crank shapers, water 
tool grinders, rock drills, riveting hammers 
boilers, twist drills, incandescent lamps, etc 
as per Circular No. 446 

The Phillemac Rolling Mill Company has 
been formed and has leased a building at Glen 
dale, Ohio, which will be equipped for manu 
facturing bar iron. J. P. MeCaslin, Alexander 
La Mont, of Sharon, Penn.; and Myron Philips 
of Youngstown, O., are organizers 

James S. Watson, manager of the drive chain 
department of the Link-Belt Company, has 
transferred his headquarters from the Phila 
delphia works to the company’s chain manu 
facturing plant at Indianapolis In his new 
field he will combine supervision of manufacture 
with direction of the selling force handling the 
Renold silent and roller chains 


Want 
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Rate , cents a line for each insertion About 
sir / make l ne Vo advertisements 
abhre fed Copy should he sent to reach us 
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AMERICAN MACHINIST 


Wanted—1 Old‘style No. 13 B. & 8S. Milling 
Machine First-class condition not absolutely 
necessary. Box 234, AMERICAN MACHINIST. 

Wanted —Machinery or machine parts to build 
by contract. Ideas developed; drawings made. 
Address “A,” care AMERICAN MACHINIST 

We are equipped to turn out twice the number 
of gears used on our own work, can we do yours 
to fillin? Samuel M. Langston, Camden, N. J. 


“Acme Automatic’? users who wish to do left 
hand threading without attachments address 
R. H. Victory, 78 Mt. Vernon St., Lowell, Mass. 


Wanted —Foundry and machine shop want 
orders for brass castings in quantities; also 
speed and monitot lathe work Box 182, 
AMERICAN MACHINIST 


Special machinery and duplicate machine 
parts built to order; tools, jigs and experi- 
mental work: complete modern equipment 
MacCordy Mfg. Co., Amsterdam, Y 


Have you a March 7, 1907 issue AMERICAN 
MACHINIST? We'll give you a month's sub- 
scription, or thirty cents, and a Steel supplement 
for it AMERICAN MACHINIST, 505 Pearl street 
New York 

Engineer, German-American, practical, with 
office at large German city, is wanting to repre 
sent first-class machine-tool builders in Germany 
and Austria. Can furnish A-1 references 
Box 181, AMERICAN MACHINIST 

A large English firm of machine-tool im 
porters having showroom and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIST 

Machinists take notice Purchase castings 
and blueprints of high-grade gasolene motor, 
of world-wide reputation and at a profitable 
business Write today F. P. Conrad, 242 
Freeport St., Harrison Sq., Boston. 

We are looking about for some article or 
articles to take over. If you have something 
of merit, we will take up the financing, manu- 
facturing and sale of it on any fair basis. “ 

W. D.,"’ AMERICAN MACHINIST 


Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma- 
chine work, tools, dies, ete Blair Tool and 
Machine Works, West and Morris Sts., New 
York City. 

Wanted—To purchase outright, or controlling 
interest in @ growing business concern, which 
has been established for some years, and is 
able to show a dividend paying investment 
Must stand the closest scrutiny Prefer to 
leave the management as it is simply investing 
the capital Will invest from $50,000 down 


Address Box 222, AMERICAN MACHINIST 


Situations Wanted 


Classification ndicates present address of 
advertiser, nothing else 


CONNECTICUT 


Superintendency wanted by high-grade man 
up on costs and production Box 220, AM. Macu 

Wanted—Position as works manager. or 
superintendent by man having wide experience 
in building machinery and interchangeable 
parts Can handle men to good advantage 
test of references furnished Box 204, AMERI 
CAN MACHINIST 


ILLINOIS 

Position wanted by a= practical mechanic 
and superintendent of an engine or electrical 
vorks or any other manufacturing plant Box 


229, AMERICAN MACHINIST 


INDIANA 
Position wanted as draftsman or tool room 
ret by a practical toolmaker, draftsman 


gner seven years’ experience, techni 
al graduate, 31 years old Box 226, Am. Macu 


MARYLAND 


Superintendent, practical mechanic and execu 
tt thie necessa;ry ex perience to make 
int pa Box 213, AMERICAN Macu 


MASSACHUSETTS 


Designer and inventor of special and auto 
nati machinery Best of references Box 
230, AMERICAN MACHINIST 


Engineer having dealt chiefly with the manu 
facture of electrical machinery for eleven vears 


and has held executive positions, desires post 
as orks superintendent or manager, or assist- 
ant in large factory Accustomed to obtaining 
results Willing to pay $50 to anyone through 


liom engagement is secured Box 225, AM. MA 
NEW JERSEY 

Mechanical draftsman wishes position Box 

132, AMERICAN MACHINIST 

Practical mechanic wants position as toolroon 


or general machine-shop foreman; long experi 
ence as executive and good designer of tools 


and labor-saving devices Box 218, AM. Macy 


June 18, 1908 


NEW YORK 

Young mechanical draftsman wishes position 
Box 233, AMERICAN MACHINIST. 

Experienced tool and diemaker First -class 
references. Box 223, AMERICAN MACHINIST 

Factory superintendent with the necessary 
experience to deliver the goods, desires change 
Box 190, AMERICAN MACHINIST. 

Expert mechanic, designer of special tmach- 
inery and tools, desires change Executive 
ability. Box 231, AMERICAN MACHINIST 

Position as factory manager or superintendent 
Age 42. Twenty-four years’ experience on good 
work. Good disciplinarian and cost reducer 
Box 198, AMERICAN MACHINIST 

PENNSYLVANIA 

Experienced tool designer desires position 

six years’ experience Box 219, AM. MACHINIST 
VIRGINIA 

A thorough up-to-date technical man wit! 
fifteen years’ experience in the design and 
construction of cranes, coal handling mach 
inery, mining machinery, steam shovels and 
dredges, desires to change. Would accept a 
position as chief engineer, chief draftsman 
superintendent or inspector. Box 227, Am. Ma 

WISCONSIN 

Position as superintendent or works’ manager! 
by a thoroughly practical man of wide matuifac 
turing experience. Is a hustler with a forte as a 
cost reducer, member of A.S.M.E.—A-1 refer 
ence. Box 214, AMERICAN MACHINIST 

FOREIGN 

Coil-friction clutches.—English A.M.1I.Mech.E 
32 years old, having had thirteen years’ experi- 
ence in the design, manufacture and installation 
of above for all purposes, from the highest of 
line shafting to the heaviest of rolling mill 
work, desires to obtain an appointment with 
a firm of general engineers interested in this 
specialty. No obsolete types, but all the latest 
and up to date, thousands of which are in use 
in the United Kingdom and on the continent 
Full details, testimonials, references and photos 
will be forwarded if necessary. In additior 
to this particular line he is a rapid and accurat« 
draftsman and calculator, and has had a prac 
tical and theoretical education,—works, drawing 
office, traveling, management of works and 
control of large numbers of workmen Well 
versed in original design and modern methods 
All offers for his services and interest to be 
addressed in first instance to Box 228, AMERICA’ 
MACHINIST 


Help Wanted 


Classification indicates present rddress 
advertiser, nothing else 


CONNECTICUT 


Wanted —Two draftsmen, experienced 
rolling and wire-mill machinery Must have 
had at least six years’ experience; must be rapid 
and accurate Application must state age 
experience in detail, references, salary required 
and date available Box 191, AMER. MACHINIS 

DISTRICT OF COLUMBIA 

Wanted—Ship draftsmen Pay $2.00 t 
$5.04 per diem An examination wil! be held 
July 14, 1908, for the purpose of establishing 
an eligible register for ship draftsmen and 
assistant ship draftsmen For application and 
further information address, President of the 
Examining Board of Ship Draftsmen, Bureau 
of Construction and Repair, Navy Department 
Washington, D. C 

ILLINOIS 

Wanted—Salesmen visiting hardware, sheet 
metal workers’ and boilermakers’ trade to carr 
as a side line our highly recommended moder 
portable hand metal punch. Indorsed and 
used by five largest U. S. navy yards and arsenals 
Sells itself on merits Send references Onl 
business getters answer. W. A. Whitney Mfg 
(o., Rockford, Il 

MISSOURI 

Superintendent for our gas engine worl 
able to organize a perfect shop system, ge 
vork out economically and accurately; a 
ordinary shop foreman or theorist will not «d« 
Salary $1800 upwards, chance for somet! 
else Box 211, AMERICAN MACHINIST 


NEW YORK 
Salesman wanted by dealer in power tra 
mission machinery) State previous experiet 
Box 221, AMERICAN MACHINIST 


Wanted As an assistant foreman, a fir 
class tool-maker who has had experience 
building machinery and small tool work Bo 
224, AMERICAN MACHINIST 


OHIO 
Wanted Superintendent and = designer of 
screw machines and- turret machinery Bo» 


217, AMERICAN MACHINIST 
PENNSYLVANIA 


Wanted—-Two men thoroughly experienced 
in the hobbing of pipe threading dies, also familiar 
with the various complications of high cutting 
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Classified Index to Articles Advertised 





Abrasive Materials 

Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., Provi- 
dence, R. I « . 

Carborundum Co., Niagara Falls, 
Ms. Be 

Dickinson, Thos. L., New York. 

Norton Co., Worcester, Mass. 


Pittsburg Emery Wheel Co., Pitts- 
burg, Pa. : Sein 
Safety Emery Wheel Co., Spring- 


field, O : 
Vitrified Wheel Co., Westfield, Mass. 
Agents, Foreign Machinery 
Cc. I. F. Co., New York. 
Air Lifts 
Ingersoll-Rand Co., New York. 
Aluandum 
See Grinding Wheels 


Arbor Presses 
Barnes Co., W. F. & John, Rockford, 
Ill. 


Marshall & Huschart Machinery Co., 


Chicago, I). 

Niles-Bement-Pond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arbors 

Cleveland Twist Drill Co., Cleveland, 
Oo. 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Twist Drill Co., Athol, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich 


Balancing Ways 

Bowsher Co., N. P., South Bend, Ind. 
Barrels, Steel 
Lyon Metallic Mfg. Co., 
Barrels, Tumbling 


Globe Machine & Stamping Co., 
Cleveland, O 


Aurora, IIl. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleveland, 
oO. 

Elmes Engineering Works, Chas. F., 
Chicago, Ill 


Krieger Tool & Mfg. Co., Chicago, 
Ill. 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Underwood & Co., H. B., Philadel- 
phia, Pa. 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk Downs 


Mass. 
Hyatt Roller Bearing Co., Harrison, 


ay. . 
Iroquois Mach. Co., Providence, R.I. 
Belt Dressing 
Cling-Surface Mfg. Co., Buffalo, N.Y. 


Desmond-Stephan Mfg. Co., Urbana, 
Ohio. 

Dixon Crucible Co., Joseph, Jersey 
City, 


Schieren Co.. Chas. A . New York. 
Shultz Belting Co., St. Louis, Mo 


Belt Fasteners 


Bristol Co., Waterbury, Conn. 


Belt Filler 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo 

Belt Lacing Machine 

Birdsboro Steel Foundry & Mach 
Co., Birdsboro, Pa 

Relt Shifters 

The L. & D. Co., Boston, Mass 

Belting, Leather 


Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 


Benches, Work 


Manufacturing Equipment & Engi- 
neering Co., Boston, Mass. 


Bending 


Machinery Hy- 
draulic : d 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machines, Plate 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. : 
Sellers «& om Inc., Wm., Philadel- 
Machine Tool 


phia 
Ww hite Lee ‘Blaisdell 
Co., Worcester, Mass. 


Bending Machines, Power 


Bethlehem Foundry & Machine Co., 
South Bethlehem, Pa 

Boynton & Plummer, 
Mass. 

Long & Allstatter Co., 
Ohio. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 


Worcester, 


Hamilton, 


Bending Tools, Hand 


Estep & Dolan, Sandwich, IIl. 
Wallace Supply Co., Chicago, Ill. 


Blocks, Chains 
See Hoists, Hand. 
Blocks, Die 


Nicholson & Co., W. H., 
Barre, Pa. 


Wilkes- 


Blowers 
American Gas Furnace Co., New 
York, 
Calenee Flexible Shaft Co., Chicago, 
l. 


General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co.. New 


Roth Brothers & Co., Chicago, Il. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Bolt and Nat Machinery 

Acme Mchry. Co., Cleveland, O. 

Boynton & Plummer, Worcester, 
Mass 

Davis Machine Co., W. P., 
tor, m. YY. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

Landis Machine Co., 


Roches- 


Waynesboro, 


a. 

Manville Mach. Co., E. J., 
bury, Conn. 

McCabe, J. J.. New York 

Milton Mfg. Co., Milton, Pa 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 

National-Acme Mfg. Co., 
O. 


Water- 


Cleveland, 


National Machine rv Co., Tiffin, O 

Newton Machine Tool Wks., Inc., 
Phila., Pa. 

New Haven Mfg Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., Madi- 
son, Wis 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm., 
phia, Pa. 

Standard Engineering Works, Ell- 
wood City, Pa 

Vandyck Churchill Co., 


Philadel- 


New York. 


Waterbury Farrel Fdry. & Mach. 
_Co., Waterbury, Conn 
Wiley & Russell Mfg. Co., Green- 


field, Mass 
Bolt Heads 
Lang & Co., G. R., Meadville, Pa 
Bolts and Nuts 


Milton Mfg. Co., Milton, Pa 
National-Acme Mfg. Co., Cleveland, 
oO 


Bone for Case Hardening 


Rogers & Hubbard Co., Middletown, 
Conn. 


Books, Technical 


American School of Correspondence, 
Chicago, Ill 

Hill Publishing Co., New York. 

Sames, Chas. M., Jersey City, N. J. 

Boosters 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Crocker- Wheeler Co., Ampere, N. J. 

General Electric Co., New York 

Madison, 


Northern Elec. Mfg. Co., 
Wis. 

Roth Bros. & Co., Chicago, III. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 








Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., W. F. & John, Rockford, 
Ill 


Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Wil- 
mington, Lel. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

= © Clarke & Co., Inc., Boston, 

ass 

Lucas “Mac h. Teal Co., Cleveland, O. 

McCabe, J. J.. New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 
New Haven Mfg. Co., 

Conn. 
Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


New Haven, 


York 

Rockford Drilling Mach. Co., Rock- 
ford, 

Sellers & Co., Inc., Wm., Philadel- 


phia, Pa 
Vandyck Churchill Co., New York. 
Whitcomb-Blaisdell Mach. Tool Co., 
Worcester, Mass. . 


Boring and Turning Mills, 
Vertical 


American Tool Works Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., 
Mass 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridgeport, 
Conn. 

Colburn Mach. Tool Co., 


Springfield, 


Franklin, 


a. 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, Phila- 

oo, Pa. 

McCabe, J. J.. New York. 

Mitts & Merrill, Saginaw, Mich. 

Newton Machine Tool Wks., Inc., 
Phila., Pa. 

Niles-Bement-Bond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Philadelphia, Pa. 

Vandyck C hurchill Co., New York. 


Boring Tools 


Armstrong Bros. Tool Co., Chicago, 
Il 


a Tool & Mfg. Co., Chicago 
Boxes, Tote 

Lyon Metallic Mfg. Co., Aurora, II. 
Box Tools, Roughing 
Bardons & Oliver, Cleveland, ( 
Brazing 

Industrial Oxygen Co., New York. 
Broaching Machines 


Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lapointe Mach 
Mass. 


Tool Co., Hudson, 


Bulldozers 


Bliss Co., E. W., Brooklyn, N. Y. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 


Cabinets, Tool 


oe Bros. Tool Co., Chicago, 

Hammacher, 
New York 

Lyon Metallic Mfg. Co., Aurora, IIl. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 


Schlemmer & Co., 


Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

Slocomb Co., J. T., Providence, R. I. 

Starrett Co., L. S., Athol, Mass. 


Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk Downs, 
Mass. 

Carborundam 

See Grinding Wheels. 





Carborundum Paper and 
Cloth 


aN. 


Case-Hardening 


onn 
Williarns & Co., 
By Se 
Castings, Brass and Bronze 
Clum & Atkinson, Rochester, N. ji 
Lumen Bearing Co., Buffalo, N. Y. 
Castings, Die Molded 


Berry & Parker, Erie, Pa. 
Franklin Mfg. Co., H. H., Syracuse 


Castings, Iron 


Birdsboro Steel Frdy. & Mach. Co 
Birdsboro, Pa. 
Cell od Machine Co., 


Mass 
Farrel “Fary. & Mach. Co., Ansonia, 
Co 


Tay ~y & Fenn Co., Hartford, Ct. 


Castings, Steel 

Birdsboro Steel Fdry. & Mach Co., 
Birdsboro, Mass. 

Cammel, Laird & Co., New York. 

Cast Iron Brazing 

Industrial Oxygen Co., New York. 

Cement, Cast Steel 


Clark Cast Steel Cement Co., Shel- 
ton, Conn. 
Obermayer & Co., S., Cincinnati, O 


Taunton, 


Centering Machines 


Hendey Mach. Co., Torrington 
Conn. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York 

Pratt = Whitney Co., Hartford 


Con 
Prentiss Tool & Supply Co., New 


ork. 
W age Mac h. Co., D. E., New Lon 
don, Conn. 


Centers, Planer 

Fay & Scott, Dexter, Me. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

New Haven Mfg. Co., New Haven 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co, 
Worcester, Mass. 


Chains, Driving 


Boston Gear Works, Norfolk Downs, 
Mass. 

Diamond Chain & Mfg. Co., 
apolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Conn 


Indian- 


Chucking Machines 


American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Machine Co 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. _ 

LeBlond Mach. Tool Co., R. K. 
Cincinnati, O. 

McCabe, J. J.. New York. 

Reed Co., F. E., Worcester, Mass 

Warner & Swasey Co., Cleveland 
Ohio. 

Whitcomb-Blaisdell Machine Too! 
Co., Worcester, Mass. 


Chucks, Drill 

Almond Mfg. Co., T. R., Brookly: 
N.Y. 

Brown & Co., R. H., New Haven 
Conn. 


Celfor Tool Co., Chicago, IIl. 

Cleveland Twist Drill Co., Cleveland 
oO. 

Cushman 


Chuck Co., 
Conn 


Gronkvist | Chuck Co., Jersey 

City, ut 

Horton & Son Co., E., Windsor 

Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain 

Conn 


Hartford 





Cogpegeacem Co., Niagara Falls, 


a ~ 7 Gas Furnace Co., New 
Rogers & Hubbard Co., Middletown, 
J. H., Brooklyn, 
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New ‘‘Whitney’’ Chain Belt 


For Cooling Fans, Oiling Devices, 
Motorcycles, Etc. 


4 gD 















If you are not taking advan- 
tage of the Woodruff Patent 
System of Keying it will pay 
you to investigate. 


Better results and a great 
Saving in cost. 









PATENTS 
PEND/NG 


We carry 95 regular sizes of 
Keys and Cutters in stock 
for immediate delivery. 


‘‘Whitney’’ Patent 
Cotter Detachable 
Roller Chains 


Miade a fine record in 
the Briarcliff Road 


Race. 


THE WHITNEY MFG. COMPANY, New York City, May 2, 1908, 
Hartford, Conn. 

Gentlemen—The uniform strength of an automobile driving chain is one of the important requisites in 
a speed contest. ' 

The “Whitney” Chains which formed a part of the equipment on our three ‘‘Stearns’’ Cars in the recent 
Briarcliff Stock Car Road Race, showed their superiority by coming through this exceptionally difficult contest 
without the slightest evidence of the terrific strain which they had undergone. Our ‘‘Stearns’’ Cars made 
an exceptional showing in this race, and we attribute our success in no small degree to the entire absence ot! 
chain trouble. 

Our experience in previous contests has taught us that a faulty chain can cause a lot of trouble 

We therefore take this opportunity to express the satisfaction which we feel at the manner in which 


“Whitney’’ Chains demonstrated their worth. Yours very truly, 
WYCKOFF, CHURCH & PARTRIDGE, 
By C F. Wyckoff, President 





THE WHITNEY MFG. COMPANY, Hartford, Conn. 
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Chucks, Drill—Continued. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del meen # we 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. serene »< 
Whitney Mfg. Co., Hartford, Conn. 
Whiton Mach, Co., D. E., New Lon- 
don, Conn. 
Wiley & Russell Mfg. Co., 
field, Mass. 


Chucks, Lathe 


Cincinnati Chuck Co., Cincinnati, O. 
Cushman Chuck Co., Hartford, Conn. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Horton & Son Co., E 
Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn. 
Union Mfg. Co., New Britain, Conn 
Whiton Mach. Co., D. E., New Lon- 
don, Conn. 


Green- 


Windsor 


Chucks, Planer 


Harrington & Son Co., Edwin, Phila- 
delphia, Pa. 

New Haven Mfg. Co., 
Conn. 

Niles-Bement-Pond Co., New York 

Skinner Chuck Co., New Britain, 
Conn. 


New Haven, 


Chucks, Split 


Chicago, Ill 
Boston, Mass 
Ltd., New- 


Hardinge Bros.., 

Rivett Lathe Mfg. Co., 

Sloan & Chace Mfg. Co., 
ark, N 


Circuit Breakers 

Crocker-Wheeler Co., Ampere, N. J 

General Electric Co., New York. 

Western Electric Co., Chicago, Ill 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 


Clamps 


Hammacher, Schlemmer & Co., New 
York. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

Starrett Co., L. S., Athol, Mass 

Tudor Mfg. Co., Taunton, Mass 

Williams & Co., J. H., Brooklyn. N.Y, 


Clocks, Watchman’s 


Hardinge Bros., Chicago, II! 


Clatches, Friction 

American lool & Machine Co 
Boston, Mass 

Bliss Co., E. W., Brooklyn, N. Y. 

Caldwell, Son & Co., W. H., Chicago, 
Il! 

Eastern Machinery Co., New Haven, 
Conn 


Evans Friction Cone Co., Newton 
Centre, Mass 

Farrel Fdry. & Mach. Co., Ansonia 
Conn 


Johnson Mach. Co., Carlyle, Hart- 
ford. Conn 

Link-Belt Co., Philadelphia, Pa 

New Haven Mfg. Co New Haven 
Conn 

Niles-Bement-Pond Co., New York 

Williams Foundry & Machine Co 


Akron. Ohio 
Coal Handling Machinery 
Link- Belt Co Philadelphia, Pa 


Compound, Core 


Obermaver Co.. S.. Cincinnati. O 


Compound, Pipe Joint 


Dixon Crucible Co Josep! Jerse 
city. N.d 


Compressors, Air 


Blaisdell Machinery Co., Bradford 
, 


Blanchard Machine Co., Cambridge 


Bury Compressor Co., Erie, Pa 
Clayton Air Compressor Works, New 
Independent Pneumatic Tool Co 
Chicago, I 
Inge rsoll-Rand Co New York 
mepere Electric Crane & Hoist Co 
Montour Falls. N. Y 
Spacke Machine Co I W 
apolis, Ind 


Indian 


Compressors, Gas 
Blaisdell Machinery Co., Bradford 
Pa 


Ingersoll-Rand Co... New York 





Cones, Friction 
Evans Friction Cone Co., 
Centre, Mass. 


Newton 


Connecting Rods and Straps 


Standard Connecting Rod _ Co., 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa 


Contract Work 


Blanchard Mach. Co., Cambridge, 
Mass. 

Cell Drier Mach. Co., Taunton, Mass. 
Farrel Fdry. & Mach. Co., Ansonia, 
Conn 
Manville 
Conn 

Merritt, Jos., Hartford, Conn. 
Turner Mach. Co., Danbury, Conn. 


Bros. Co., Waterbury, 


Controllers and Starters, 


Electric Motor 
Crocker- Wheeler Co Ampere, N. J 
General Electric Co., New York 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 


Conveyors, Automatic 


Lamson Consolidated Store Service 


Co., Boston, Mass 
Link-Belt Co., Philadelphia, Pa 


Coping Machines 


Long & Allstatter Co., “Hamilton, 
Ohio 


Niles-Bement-Pond Co., New York. 


Corundum 
See Grinding Wheels 


Cotters 

Cleveland Twist Drill Co., 
Ohio 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

Standard Tool Co., Cleveland, O 

Whitman & Barnes Mfg. Co., Chi- 
cago, I 


Cleveland, 


Counterbores 

Cleveland Twist Drill Co., 
Ohio 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

Slocomb Co., J. T., Prov., R. I 

Starrett Co., L. S., Athol, Mass 


Counters, Revolution 


Root Co., C. J., Bristol, Conn 
Schuchardt & Schutte, New York 
Veeder Mfg. Co., Hartford, Conn 


Countershafts 


Almond Mfg. Co., T. R Brooklyn 
NY 


Builders Iron Foundry, Providence, 

R. I 

Coates Clipper Mfg. Co., Worcester, 
ass 

Evans Friction Cone Co.. 
Centre, Mass 

Le Blond Mach 
cinnatli, O 

McCabe, J. J.. New York 

Mossberg Wrench Co., Central Falls, 
t. I 


\ 


Newton 


lool Co., R K., Cin 


Norton Grinding Co., Worcester, 
Mass 

Safety Emery Wheel Co., Spring- 
field, O 

Smith Countershaft Co Boston, 
Mass 


Countershafts, Friction 


Evans Friction Cone Co Newton 
Centre, Mass 

Wilmarth & Morman Co Grand 
Rapids, Mich 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 


Centre, Mass 
Gisholt Mach. Co., Madison, Wis 


Counting and Printing 


Wheels 
Franklin Mfg. Co., H. H., Syracuse 
N.Y 


Couplers, Hose 


Independent Pneu. Tool Co., Chi- 
cago, Ill 
Ingersoll-Rand Co., New York 


Couplings 


Almond Mfg. Co., T. R., Brooklyn, 
N. ¥ 


Caldwell & Son Co., H. W.. Chicago. 


Ill 
Davis Machine Co., W. P., Roches- 
ter, N { 


Link-Belt Co., Philadelphia, Pa 
Nicholson & Co., W H., 
Barre, Pa 


Cleveland, 





Wilkes- | Tindel-Morris Co., 


Couplings —Continued. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa 


Williams Fdry. & Mach. Co., Akron, 
Ohio. 

Cranes 

Brown Hoisting Mach. Co., Cleve- 
land, O. 

Case Mfg. Co., Columbus, O. : 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crescent Forgings Co., Oakmont, 
Pa 


Franklin Port. Crane and Hoist Co., 
Franklin, Pa. 

Manning, Maxwell & Moore, 
New York. 

Maris Bros., Philadeiphia, Pa. 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y. 

Vandyck Churchill Co., New York. 

Yale & Towne Mfg. Co., New York. 


Inc., 


Crank Pin Turning Ma- 


chines 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Philadel- 
phia, Pa. 


Crank Shafts 

Standard Connecting Rod _ Co., 
Beaver Falis, Pa 

Tindel-Morris Co., Eddystone, Pa 

Crucibles 


Dixon Crucible Co., 
City, N. J 
Obermayer Co., 


Joseph, Jersey 


S., Cincinnati, O 


Crushers 

Farrel Fdry. & Mach. Co., 
Conn. 

Niles-Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 

Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W., Phila., Pa 

Stevens, F. B., Detroit, Mich 


Ansonia, 


Cups, Grease 
Lunkenheimer Co., 


Cutters, Milling 


Adams Co., Dubuque, Iowa 

Becker-Brainard Milling 
Co., Hyde Park, Mass 

Bliss Mfg. Co., E. C., 
R. 1. 

Brown & Sharpe Mfg. Co., 

dence, R ° 

Cleveland Twist Drill Co., 
) 

Hardinge Bros., 


Cincinnati, O 


Machine 
Providence, 
Provi- 
Cleveland 


Chicago, Ill 


Harrison & Knight Mfg. Co., New- 
ark, N. J 
Ingersoll Milling Mach. Co., Rock- 


ford, Ill 


Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

-ratt & Whitney Co., Hartford, 
Conn 

Rogers Works, Jno. M.: Gloucester 
City, N. J 

Sloan & Chace Mfg. Co., Ltd., New- 
ark 


Standard Tool Co., Cleveland, O 


Union Twist Drill Co., Athol, Mass 

Ward & Son, Edgar T., Boston 
Mass 

Whitney Mfg. Co., Hartford, Ct 


Cutting-off Machines 


Armstrong Bros. Tool Co., Chicago, 

Bignall & Keeler Mfg. Co., Edwards- 
ville, Ill 

Brown & 
dence, R. I 

Davis Machine Co., W P 
ter \ 

Hurlburt-Rogers Mach. Co 
Sudburv, Mass 

McCabe, J. J... New York 

Newton Mach lool Wks Inc., 
Philadelphia, Pa 

Pratt & Whitney Co 
Conn 

Prentiss Tool & Supply Co., New 
York 

Schmitz 
many 


Sharpe Mfg. Co, Provi 
Roches- 


south 


Hartford 
August, Dusseldorf, Ger- 


Eddystone, Pa 
Vandyck Churchill Co., New York 





Cutting-off Tools 


Armstrong Bros. Tool Co., Chicago, 
Ill 


Billings & Spencer Co., Hartford, 
Conn. ; ; , 
Cleveland Twist Drill Co., Cleveland, 


QO. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 


Krieger Tool & Mfg. Co., Chicago 
Ill 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney. Co., Hartford 
Conn. . 


Diamond Tools 


American Emery Wheel Co., Provi- 
dence, R. I. 

Dickinson, Thos. L., New York. — 

Safety Emery Wheel Co., Spring- 
field, 


Dies, Sheet Metal 

American Tube & Stamping Co 
Bridgeport, Conn. : 

Bliss Co., E. W., Brooklyn, N. Y. 

Consolidated Press and Tool Co 
Hastings, Mich. ; 

Ferracute Mach. Co., Bridgeton, 

Globe Machine & Stamping Co 
Cleveland, O. 


Manville Bros. Co., Waterbury 
Conn. 
Risdon Tool Works, Waterbury 
Conn. 


Dies, Sub-Press 


Risdon Tool Works, Waterbury 
Conn : 

Sloan & Chace Mfg. Co.. Newark 
N. J. 

Waltham Machine Works, Waltham 
Mass. 


Dies, Threading, Opening 


Errington, F. A., New York. 
Foote-Burt Co., Cleveland, O. 


Geometric Tool Co., New Haven 
Conn. : 
Jones & Lamson Machine Co 


Springfield, Vt. 

Pratt & Whitney Co., 
Conn. 

Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 
phia, Pa. : 

Kolesch & Co., New York. 

Drawing Materials 

Alteneder & Son, Theo., 
phia, Pa. 

‘ New York. 


Kolesch & Co., 
Technical Supply Co Scranton, Pa 


Hartford 


Philadel 


Drafting Machines 

Universal Drafting Mach. Co., 
land, O. 

Drilling Machines, Bench 

American Watch Tool Co., Waltham 


Cleve 


Mass. 

Barnes Co., W. F. & John, Rockfor 
Il! 

Boynton & Plummer, Worcest« 
Mass. 

Ingersoll-Rand Co., New York 

Pratt & Whitney Co., Hartford 
Conn. 


Prentice Bros. Co., Worcester, Mass 

Rockford Drilling Mach. Co., Rock 
ford, Ill 

Slate Machine Co., 
ford, Conn. 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. J. 

U.S. Electrical Tool Co., Cincinnat 
Oo 


Dwight, Hart 


Drilling Machines, Boiler 


American Tool Works Co., Cin., © 
Bickford Drill & Tool Co., Cincinnat 
oO 
Boynton & 
Mass. 4 
Foote-Burt Co., The, Cleveland, O 
Ingersoll-Rand Co., New York 
McCabe, J. J.. New York 
Niles-Bement-Pond Co., New Yor 
Prentice Bros. Co., Worcester, Mas 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., W. F. & John, Roct 
ford, Ill. 

Baush Mach 


Plummer, Worceste! 


Tool Co., Springhe 


ass 

Bickford Drill & Tool Co., Cincinnat 

Flather Planer Co., Mark, _Nashu 
N.H 


Foote-Burt Co., The, Clevelar 


Ohio 
Fosdick Mach 


Tool Co., Cin., O 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R.I., U.S. A. 





Quality of the Finished Product is the first considera- 
tion in the design of all 


B. & S. UNIVERSAL MILLING MACHINES. 


While it is important many times to know the capacity 
of a machine and how rapidly it will turn out work, it 
is the QUALITY of the work that has to stand inspec- 
tion. 





Circulars, describing any of the B. & S. Milling Machines, wil/ 
be sent to any address upon application. 
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Drilling Machines, Multiple 
Spindle—Continued. 


Hardinge Bros., ~_> Ill 


Harrington Son & Co., Edwin, Phila- 
delphia, Pa. 

Henry & Wright Mfg. Co., Hartford, 
Conn 

Hill, Clarke & Co., Inc., Boston, 


Mass. 

Marshall & Huschardt Machry. Co., 
Chicago, Ill 

McCabe, J. J.,. New York. 

Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York 

Prentice Bros. Co., Worcester, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Rockford Drilling Mach. Co., Rock- 
ford, Ill 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Slate Machine Co., 
ford, Conn 

Taylor & Fenn Co., 


Dwight, Hart- 


Hartford, Conn. 


Drilling Machines, Portable 


Cincinnati Elec. Tool Co., Cin., O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Coates Clipper Mfg. Co., 
Mass 

Gem Mfg. Co., Pittsburg, Pa. 

Hisey-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co. New York. 

Newton Machine Tool Wks., Inc., 
Phila., Pa 

Niles-Bement-Pond Co., New York. 

U & Electrical Tool Co., Cincinnati, 


Worcester, 


Drilling Machines, Radial 
American Tool Works Co., Cin., O. 


Baush Mach. Tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cincin- 
nati, 0. 


Dreses Mach. Tool Co., Cin., O. 

Fitchburg Machine Works, Fitch- 
burg, Mass 

Foote-Burt Co., Cleveland, O 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

Kilbert Mach. Co., Cincinnati, Ohio. 

Marshall & Huschart Machry. Co., 
Chicago, Ill 

McCabe, J. J.,. New York. 

Morris Foundry Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Newton Machine Tool Wks., Inc., 
Phila., Pa 

Niles- Boment- Pond Co., New York. 

Prentice Bros. Co, Worcester, Mass. 

Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Philadel- 


phia, Pa 
Vandyck Churchill Co., New York. 
Wormer Mchy. Co., C. C., Detroit, 
Mich. 


Drilling Machines, Rail 

Foote-Burt Co., Cleveland, O. 

Newton “eee Tool Wks., Inc., 
Phila., Pa 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York 

ahapare Electric Crane & Hoist Co., 
Montour Falls, N. ¥ 

Standard Tool Co., Cleveland, O. 


Drilling Machines, Turret 


Fay Machine Tool Co., Phila., Pa 
Niles-Bement-Pond Co., New York 


Drilling Machines, Upright 


American Tool Works Co., Cin., O 

Baker Bros roledo, 0 

Barnes Co., W. F. & John Rockford, 
Ii! 

Beaman & Smith Co., Prov., R. I 

Boynton & Plummer, Worcester, 


Mass 
Celfor Tool Co., Chicago, Ill 
Cincinnati Mach. Tool Co., Cincin- 
nati, 
Clark Jr Elec Co., Inc., Jas., 


Louisville, Ky 
Davis Machine Co., W. P., 
ter, N. Y 
Fosdick Mach. Tool Co., ( in.. oO 
Foote-Burt Co., Cle veland, 
Gould & Eberhardt, Newark - J 
Harrington, Son & Co., ’ Edwin, 
Philadelphia, Pa 


Roches- 


Henry & Wright Mfg. Co., Hartford, 
Conn 

Hill, Clarke & Co., Inc Boston, 
Mass 


Hoefer Mfg. Co., Freeport, I] 

Kern Mach. Too] Co., Cincinnati, O. 

Knight Machry. Co., W. B., St 
Louis, Mo 

Marshal] & Huschart Machry. Co., 
Chicago, Ii) 





Drilling Machines, Upright 
—Continued. 

McCabe, J. J., New York. 

Mechanics Machine Co., Rockford, 


Ill. 
Morse Twist Dril] & Mach. Co., New 
Bedford, Mass. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, Mass. 
Prentiss Tool & Supply Co., New 


ork. 
Rockford Drilling Mach Co., 


Rock- 
ford, Ill. 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 
Bibley” Machine Tool Co., South 
Bend, Ind. 
Slate Machine Co, Dwight, Hart- 
rd, Conn 
Sloan & Chace Mfg. Co., Newark, 


Taylor & Fenn Co., Hartford, Conn. 

Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. + 
Mich. 


Drills, Center 
Cleveland Twist Drill Co., Cleveland, 


C., Detroit, 


Morse Twist Drill] & Machine Co., 
New Bedford, Mass. 
Pratt & Whitney Co., 

Conn. 
Slocomb Co., J. T., Prov., R. J. 
Standard Tool Co., Cleveland, O. 


Drills, Electric 


Clark, Jr., Elec. Co., Ine., Jas., 
Louisville, Ky. 


Hartford, 


Independent Pneumatic Tool Co., 
Chicago, 
van Deen Elec. Mfg. Co., Cleveland, 
10. 


Drills, Flat 

Celfor Too! Co., Chicago, Ill. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Drills, Hand 


Cincinnati Electrical Tool Co., Cin- 
cinnati, 

Clark, Jr., Elec. Co., Inc., 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worcester, 
Mass. 

Hisev-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

a Electrical Tool Co., Cincinnati, 


James, 


Drills, Pneumatic 

Clayton Air Compressor Works, New 
York. 

Independent 
Chicago, Ill. 

Ingersoll-Rand Co., 


Drills, Ratchet 


Armstrong Bros 
Ii! 


Pneumatic Tool Co., 


New York. 


Tool Co., Chicago, 
( Ae veland Twist Drill Co., Cleveland, 


Hise y-Wolf Mach. Co., Cin., O 


Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Gloucester 
City, N. 


Standard Tool Co., Cleveland, O. 


Drills, Rock 
Ingersoll-Rand Co., New York. 


Northern Electrical Mfg. Co., 
son, Wis 


Madi- 


Drill Speeder 


Graham Mfg. Co., Providence, R. I 


Drying Apparatus 
Sturtevant Co., B. F., Hyde Park 
Mass 


Dynamos 


Burke Electric Co., Erie, Pa 

C & C Electric Co., New York 

Crocker-Wheeler Co., Ampere, . a 

be Dynamo & Motor Co., Belle 

e, N. J 

General Electric o., New York 

Jantz & Leist Elec. Co., Cin., O 

Northern Elec. Mfg. Co., Madison, 
Wis 

Roth Bros. & Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 
Mass 

Triumph Electric Co., Cincin., O 

Western Electric Co., Chicago, Ill 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 





Electrical Supplies 


Clark, Jr., Elec. Co., Inc., 
Louisville, Ky. 
Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 
Jantz & Leist Elec. Co., Cincinnati, 


James, 


oO. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Roth Bros. & Co., Chicago, Ill. 

Triumph Electric Co., Cincinnati, O. 

Van Dorn Elec. & Mfg. Co., Cleve- 
land, Ohio. 

Wagner Elec. Mfg. Co., St 
Mo. 

Western Electric Co., Chicago, Il. 

Westinghouse Elec. & Mfg Co., 
Pittsburg, Pa 


Electrically Driven 
and Machinery 

American Tool Works Co., Cin., O 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., 
Louisville, Ky. 

Crescent Forgings Co., Oakmont, Pa. 

Hisey-Wolf Mach. Co., Cincin., O 

Roth Bros. & Co., Chicago, Ill. 

J. S. Electrical Tool Co., Cincinnati, 


& Mfg. Co., 


Louis, 


Tools 


James, 


O. 
Van Dorn Elec. Cleve- 
land, Ohio. 
Western Electric Co., Chicago, !l. 


Elevators 

Albro-Clem Elevator Co., 
phia, 

Harrington, Son & Co., 
Philadelphia, Pa 

Link-Belt Co., Philadelphia, Pa 


Emery Wheels 
See Grinding Wheels. 
Emery Wheel Dressers 


American Emery Wheel Co., 
dence, 

Bay State Stamping Co., 
Mass 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, N. 

Dickinson, Thos. L., New York. 

Safety Emery Wiel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O 

Vitrified Wheel Co., Westfield, Mass. 

Wrigley Co., Thos., Chicago, Ill. 


Philadel- 


Edwin, 


Provi- 


W orcester, 


Enclosures, Tool-Room 

Hart & Cooley Co., New Britain, 
Conn. 

Engineering Appliances 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 


Engineers, Mechanical and 
Electrical 

Crocker-Wheeler Co., Ampere, N. J. 

Merritt, Jos., Hartford, Conn. 


Engines, Gas and Gasolene 


Anjematie Mach. Co., Bridgeport, 
Blaisdel Machinery Co., Bradford, 
Grant Mfg. & Mach. Co., Bridgeport, 


Conn. 


Engines, Motor 

Franklin Mfg. Co., H. H., Syracuse, 
as Be 

Engines, Steam 

Sturtevant Co., B. F., Hyde Park, 
Mass 

Engraving Machinery 


Gorton Mach. Co., Geo., Racine, Wis 


Exhaust Heads 
Sturtevant Co., B. F 
Mass 
Exhibition, Machinery 
Philadelphia Bourse, Phila., Pa. 


Hyde Park, 


Expanders, Tube 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa 


Export 
C. I. F. Co., New York 
Eyelet Machinery 


Manville Bros Co., 
Conn 


Waterbury 


Factory Equipment 

Lyon Metallic Mfg. Co., Aurora, Ill 

Mfg. Equipment & Eng. Co., Boston 
Mass. 





Fans, Electric 


Crocker-Wheeler Co., 
General Electric Co., 


Ampere, N. J 
New York. 


neapern Elec. Mfe. Co., Madison, 

1s 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 


pmoers. N. J. 
"Phila., Pa. 
Hyde Park, 


Crocker-Wheeler Co., 

General Electric Co., 

Sturtevant Co., B. F.. 
Mass. 

Western Electric Co., Chicago, Ml. 


Files and Rasps 


Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., New 
ork. 
Nash Co., Geo., New York. 
Nicholson File Co., Prov., R. I. 
Reichhelm & Co., E. P., New York. 
Simonds File Co , Fitchburg, Mass. 


Filing Machines 


Henry & Wright Mfg. Co., Hartford, 
Conn. 

Robinson Tool Works, Waterbury, 
Conn 


Filler, Iron 

Clark Cast Steel Cement Co., Shelton, 
Conn. ; ; : 

Felton, Sibley & Co., Philadelphia, 
Pa. 


Flexible Shafts 

Chicago Flexible Shaft Co., Chicago, 
Ill. 

Coates Clipper Mfg. Co., Worcester, 

Mass. 


Gem Mfg. Co., Pittsburg, Pa. 


Forges 

Boynton & 
Mass. 

Bradley & Son, C. C., Syracuse, N. Y. 

National Machinery Co., Tiffin, O. 

Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 

Billings & Spencer Co., 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Crescent Forgings Co., Oakmont, Pa. 

oO. a Tool Holder Co., Shelton, 


J. H., Brooklyn, 


Plummer, Worcester, 


Hartford, 


willai & Co., 


Forgings, Steel 


Cammel, Laird & Co., New York. 
Crescent Forgings Co., Oakmont, Pa. 
McInnes Steel Co., Corry, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Foundry Furnishings 
Adams Co., Dubuque, Iowa. 
Goldschmidt Thermit Co., New York. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F.'B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Frictions, Paper and Iron 


Rockwood Mfg. Co., Indianapolis, 
Ind 

Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 


ork. 
Chicago Flexible Shaft Co., Chicago 
lll. 
Nash Co., Geo., New York. 
late, Jones & Co., Pittsburg, Pa 
Westmacott Gas Furnace Co., Prov 
idence, R 


Furnaces, Enameling 


American Gas Furnace Co., New 
York. 


Farnaces, Gas 

American Gas Furnace Co., New 
York. _ 

Chicago Flexible Shaft Co., Chicago 
Ill. 

Rockwell Furnace Co... New York 

Westmacott Gas Furnace Co., Prov 
dence, R. 


Furnaces, Mettiag 
American Gas Furnace Co., Ne 
York 
Nash Company, Geo, New York. 
Obermayer Co. Cincinnati, O 
Westmacott Gas ‘Wesnes Co., Prov 
I. 


dence, R. 
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LARGE PLAIN GRINDING MACHINES | 


These large machines have many advantages and are best adapted to the heavier class of 
cylindrical grinding. 

They are equipped with automatic wheel feed that feeds at each reversal of the wheel 
carriage and can be adjusted to take cuts from .00025” to .006” deep. 

The grinding wheels used are from 2” to 3” face and 24” in diameter. 

The work as well as the traverse speeds can be obtained while machine is in motion. 

We build this style of machine in three different sizes 72”, 96” and 144” between centers 
all of which are 20” swing. 

Let us send you our book on grinding which is full of information. 


LANDIS TOOL COMPANY, - bee Pa., U.S. A. 


AGENTS—Marshall & Huschart chinery Co., 64 So. Canal St Chi o : anuis Indians “4 nad W ait 
H. Foster Co., 50 Church St... New York, c W Burton, Griffiths & Co rmeeg n Schue marae & Schutte he } enn Ste 
holm, St. Petersburg, Copenhagen and Budapest Alfred Hl. Schutte, Cologne, Brussels, Lieg Milan, Paris ~ I va 
Williams Machinery Co., Toronto. Willams & Wilson, Montreal, ¢ anada. 





























On The ‘‘Hundred And One’”’ 
Small Jobs Of The Tool Room 


THE S. @ C. BENCH MILLER 


does extremely fast, accurate work 
with greatest convenience and ease 
of operation. Travels: Vertical 
7”. Longitudinal 10”, Transverse 
42”; Weight 308 lbs. 

Coliets, arbors, etc., are inter- 
changeable with those of our No. 
514 Bench Lathe. Catalog? 





We also make Bench Lathes, Drill Presses, Tapping 
Machines, Automatic Gear and Rack Cutters 
Sub Press Dies, Special / ls, etc. 


Sloan @ Chace Mfg. 
Company, Ltd., 
Precision Machinery and Special Tools. 


NEWARH, N.J.,U.S.A. 
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‘Furnaces, Oil 


ate kwell Furnace Co., New York. 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 


Hart & Cooley Co., New Britain, 
Conn. 
Lyon Metallic Mfg. Co., Aurora, Ill. 


Manufacturing Equip. & Engineer- 
ing Co., Boston, Mass. 

Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Britain, 
Conn. 


Recording 
Waterbury, 


Gages, 
Bristol Co., 
Gages, Standard 

Ames & Co., B. C., Waltham, 
Brown & Sharpe Mfg. Co., 


dence, 
Cleveland Twist Drill C o., Cleveland, 


Conn 


Mass. 
Provi- 


). 
Grénkvist Drill Chuck Co., 


Jersey 

City, N. 

Henry '& Wright Mfg. Co., Hartford, 
Conn. 

‘Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

‘Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester 
City, N. J. 

‘Slocomb Co., J. T., Brov., B, I. 

Starrett Co., L. S., Athol, Mass. 

‘Wyke & Co., J., East Boston, Mass. 


Gages, Steam 
Bristol Co., Waterbury, Conn 
Crosby Steam Gage Valve Co., 


Boston, Mass. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa 
American Watch Tool Co., Waltham, 
Mass. 

Becker-Brainard Miliing Machine 
Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., 
nati, 
my 
Brown & Sharpe 

dence, R. I. 
‘Buffalo ge ar & Pattern Works, Buf- 
falo, N 
Clacinnati 
Ohio. 
Clough, R. M., Tolland, Conn. 
Eberhardt Bros. Mach. Co., Newark, 


Cincin- 


Hugo, Philadelphia, Pa. 
Mfg. Co., Provi- 


Shaper Co., Cincinnati, 


N. J. 
Fellows Gear Shaper Co., 


Spring- 
field, Vt. 
Foote Bros. Gear & Mach. Co., 
Chicago, Ll. 
Gleason Works, Rochester, N. Y. 


Newark, N. J 
Edwin, Phila- 


Gould& Eberhardt, 

Harrington, Son & Co., 
delphia, Pa. 

McCabe, J. J., New York. 

‘Morse Williams & Co., 
phia, Pa. 


Philadel- 


Newton Machine Tool Works, Inc., 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., New 
ork. 
Slate Machine Co., Dwight, Hartford, 
Conn. 
4 he Chace Mfg. Co., Newark, 


(Bpacke Mach. Co., F. W., Indian- 
apolis, Ind. 


Van Dorn & Dutton Co., 


oO. 
Walcott & Wood Mach 
Jackson, Mich. 
Waltham Machine Works, Waltham, 


Mass. 
Whiton Machine Co., D. E., New 
London, Conn. 


Cleveland, 


Tool Co., 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa 

Boston Gear Works, Norfolk Downs, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R 

Buffalo Gear & Pattern Works., 
Buffalo, N. Y 

caEwel & Son Co., H. W., Chicago, 

Chicagé Raw Hide Mfg. Co., Chi 
caZzo, 

Davis Rodney, Philade ‘Iphia, Pa 

Earle Gear & Machine Co.; Phila- 
delphia, Pa 

Shertarct Bros. Mach. Co., Newark, 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Fawcus Mach. Co., Pittsburg, Pa 

Fellows got Shaper Co., Spring- 
field, 





AMERICAN 
Gears, Cut —Continued. 
Foote Bros. Gear & Machine Co., 


Chicago, Ill. 
Gleason Works, Rochester, Mass. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Hardinge Bros., Chicago, Il. 
Harrington, Son & Co., Edwin, Phila- 
deiphia, Pa. 
Horsburgh & Scott Co., The, Cleve- 
land, Ohio. 
Lea Equipment Co., New York. 
neg _ Rawhide Co., Syracuse, 


Nuttall Co., R. D., Pittsburg, Pa. 
Philadel -_ Gear Works, Philadel- 


phia, 
Sawyer Gear Works, Cleveland, O. 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

—s ‘4 -e Mfg. Co., McKees 

Van hy & Dutton Co., Cleveland, 


Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 


Gears, Molded 
Caldwell & Son Co., H. W., Chicago, 


Farrel Fdry. & Mach. Co., 
Conn. 

Franklin Mfg. Co., 

Horsburgh & Scott Co., 
Ohio. 

Philadelphia Gear Works, 


Ansonia, 
H. H., Syracuse, 


Cleveland, 


Philadel- 

a, Pa. ES 
Taylor-Wilson Mfg. Co., McKees 
Cleveland, 


s, Pa. 
ve Dorn & Dutton Co., 


Gears, Rawhide 

Boston Gear Works, 
ass. 

Chicago Raw Hide Mfg. Co., Chicago, 


Earle Gear & Mach. Co., Philadel- 
vhia, . 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Horsburgh & Scott Co., Cleveland, O. 

| roe Rawhide Co., Syracuse, 


Nuttall Co., R. D., 

Philadelphia Gear Works, 
phia, Pa. 

Sawyer Gear Works, Cleveland, O. 

Van Dorn & Dutton Co., Clev eland, 
QO. 


Norfolk Downs, 


Pittsburg, Pa. 
Pluladel- 


Gears, Worm 
Albro-Clem 

phia, Pa. 
Boston Gear Works, 


Elevator Co., Philadel- 


Norfolk Downs, 


Mass. 
Eberhardt Bros. Mach. Co., Newark, 


Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Fawcus Mach. Co., 

Gould & Eberhardt, 

Horsburgh & Scott Co., 
oO 


Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Philadel- 
phia 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Van Dorn & Dutton Co., 


Pittsburg, Pa. 
Newark, N. J. 
( ‘leveland, 


Cleveland, 


Generating Sets 

Burke Electric Co., Erie, Pa. 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 

toth Bros. & Co 

Sturtevant Co., B. 
Mass. 

Triumph Elec. Co 


Chicago, Ill. 
F., Hyde Park, 
, Cincinnati, O 
Generators, Gas 


American Furnace Co., 
York. 


Graphite 
Dixon Crucible Co., 
N.J 


Gas New 


Jos., Jersey City, 


Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Cincinnati Electrical 
cinnati, O 

Coates Clipper Mfg. Co., 


ass 


Tool Co., Cin- 


Worcester, 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky 

Gem Mfg. Co., Pittsburg, Pa. 

Heald Mach. Co., Worcester, Mass 

Hisey-Wolf Mach. Co., Cincinnati, 
O 

Mueller Machine Tool Co., Cincinnati, 


New York, 
Cin () 


oA Pond Co., 
S. Electrical Tool Co., 





Grinders, Cutter 
Bath Grinder Co., Inc., 


Becker-Brainard Milling Mach. Co., 
Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Machine Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., 
ville, Ky. 

Crocker-Wheeler Co., Ampere, N. J. 

Garvin Machine Co., "New York. 

Gould & Eberhardt, Newark, N. J. 

Heald Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

McCabe, J. J., New York. 

National Machine Co., Hartford, 


Conn. 
Niles-Bement-Pond Co., New York. 


Fitchburg, 


Provi- 


Jas., Louis- 


Norton Grinding Co., Worcester, 
Mass. 
Pratt & Whitney Co., Hartford, 


onn. 
Prentiss Tool & Supply Co., New 
York. 
Rivett Lathe Mfg. Co., Boston, Mass. 
U. ? Electrical Tool Co., Cincinnati, 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Cylindrical 


Bath Grinder Co., Inc., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. 

Heald Mach. Co. Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Morse Twist Drill & Mach. Oo., New 
Bedford, Mass. 


Provi- 


Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disc 

Bath Grinder Co., Inc., Fitchburg, 


Mass. 
Besly & Co., Chas. H., Chicago, Ill. 
Diamond Machine Co., Providence, 


= - 
Gardner Machine Co.. Beloit, Wis. 
Heald Mach. Co., Worcester, Mass. 
Iroquois Mach. Co., Providence, R. I. 
Safety Emery Wheel Co., Spring- 
field, Mass. 
Taylor & Fenn Co., Hartford, Conn. 


Grinders, Drill 
@d Mach. Co., Worcester, Mass. 
Morse Twist Drill & Mach. Co., New 


Bedford, Mass. 
Niles-Bement-Pond Co., New York. 


Robinson Tool Works, Waterbury, 
Conn. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


Standard Tool Co., Cleveland, O. 
S. Electrical Tool Co., Cincinnati, 
‘Ohio. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Internal 

Bath Grinder Co., Inc., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, 


Heald Mach. Co., W orcester, Mass. 

Iroquois Mach. Co., Providence, R. I. 

Landis Tool Co.,Waynesboro, Pa. 

Rivett Lathe Mfg. Co., Boston, Mass. 

U. S. Electrical Tool Co., Cincinnati, 
Q. 


Grinders, Knife 
American W ood WwW orking Mchy. Co., 


Rochester, 
Safety Emery Wheel Co., 


field, O 


Spring- 


Grinders, Portable 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 
Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Coates Clipper Mfg. Co., 
Mass. 
Hisey-Wolf Mach. Co., Cincinnati, O. 
U. 5S. Electrical Co., Cincinnati, Ohio. 


Tool 


Worcester, 


Grinders, 


Angetnete Bros. Tool Co., Chicago, 

l. 

Barnes Co., W. F. & John, Rock- 
ford, IN. 

Bath Grinder Co., Inc., Fitchburg, 
Mass. 

Blount Co., J. G., Everett, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cincinnati Electrical Tool Co., Cin- 


cinnati, © 
Cincinnati Milling Machine Co., 
cinnati, O 


Cin- 





Grinders, Tool —Continued. 


Clark, Jr., Elec. €o., 
Louisville, Ky? 
ya Machine Co., Providence, 


no 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Grant ae & Mach. Co., Bridgeport, 
Con 
Hepeinates, Son & Co., Edwin, Phila- 
delphia, Pa. 
Heald Mach. Co., Worcester, Mass. 
Hisey- Wolf Mach. Co., Gage.. oO. 
Iroquols Mach. Co., Prov., R. I. 
Landis Tool Co., Way nesboro, Pa. 
McCabe, J. J., New York. 
siasee Twist Drill & Mach. Co., New 


Inc., James, 


edford, Mass. 
Mummert, Wolf & Dixon Co., “Hano- 
ver, Pa. 
Niles-Bement-Pond Co., New York 
Norton Grinding Co., Worcester, 


Mass. 
Rivett Lathe Mfg. Co., Boston, Mass 
Robinson Tool Works, Waterbury, 


Conn. 

=e Drilling Mach. Co., Rock- 
ord, Ill. 

Safety Emery Wheel Co., Spring- 
field, O. ¥ 

Sellers & om, Inc., Wm., Philadel- 
phia, 


Standard Tool Co., Cleveland, O. 

Tabor Mfg. Co., Phila., Pa. 

U. 8S. Electrical . Tool Co., Cincin- 
nati, 

Vandyck C hurchill Co., New York. 

Vitrified Wheel Co., Westfield, Mass 

Whitney Mfg. Co., Hartford, Conn. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding or Polishing Ma- 
chinery 


a ahs Material Co., Philadelphia, 
American Emery Wheel Co., Provi- 
dence, 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bath Grinder Co., 
Mass. 
Besly & Co., Chas. H., Chicago, III. 
Blount Co., J. G., Everett, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Builders Iron Foundry, Providence, 


Inc., Fitchburg, 


Chicago Machine Tool Co., Chicago, 

Cincinnati Electrical Tool Co., Cin- 
cinnati, 

Clark, Jr., Elec. Co., Inc., Jas., Louis- 
ville, cy. 

Coates Clipper Mfg. Co., 
Mass. 

Crocker-Wheeler Co., 

— Machine Co., 


Worcester, 


Ampere, N. J 
Providence, 


Gardner Mach. Co., Beloit, Mich 

Harrington, Son & Co., Edwin, 
Philadelphia; Pa. 

Heald Mach. Co., Worcester, Mass. 


Hill, Clarke & Co., Inc., Boston 
Mass. 
merwat Mach. Co., Cincinnati, 


Iroquois Mach. Co., Providence,R. I 

Landis Tool Co., Waytresboro, Pa 

Marshall & Huschart Machry. Co 
Chicago, Il. 

McCabe, J. J.. New York. 

National Machine Co., 
Conn. 

Newton Mach. Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., 


Hartford 
Inc., 


New York 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 
Norton Grinding Co., Worcester 
Mass. 
Pittsburg Emery Wheel Co., Pitts- 
burg, Pa. 
<3 Tool & Supply Co., New 
or 
Robinson Tool Works, Waterbury 
Conn, 


Roth Bros. & Co., Chicago, III. 

Safety Emery Wheel Co., Spring 
field, O. 

U. S. Electrical Tool Co., Cincinnati 
O. 


New York. 
Mass 


Vandyck Churchill Co., 
Vitrified Wheel Co., Westfield, 


Grinding Wheels 


Abrasive Material Co., Philadelphia 
Pa. 

Adams Co., Dubuque, Iowa. 

American Emery Wheel Co., Provi 
de nce, 

Carborundum Co., Niagara Falls 


_ ¢ 
Coates Clipper Mfg. Co., Worcester 


Mass. 
Diamond Machine Co., Providence 
R. I. 
Dickinson, Thos. L., New York 
Niles-Bement-Pond_ Co., New York 
Norton Co., Worcester, Mass. 





